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THE DECLINE OF SCHOOLING. 

At the recent meeting of the New York State Teachers' 
Association, the report of the Standing Committee on the 
Condition of Education showed that, notwithstanding the 
steady increase in the population of our State, the number 
of children in daily attendance upon the public schools is 
declining. The decrease was attributed by the chairman 
of the committee to " the increased demands made by manu- 
facturing interests," by which was meant, we presume, an 
increased employment of children in factories. 

The lessening number of children in school is not peculiar 
to New York State or to factory towns. At other teachers' 
gatherings this summer the same condition of things has 
been noted and variously commented upon as being more or 
less visible throughout the country, and more or less to be 
deplored. 

The general feeling seems to be that the schoolmaster is 
losing his grip, and that the country is likely to suffer in 
consequence. That the schools are or can be in any way to 
blame for the declining popular interest in schooling, the 
school authorities are naturally not disposed to believe; nor 
does it seem to occur to them to think that their apparent 
loss of influence may really be an indication of the spread 
of juster views than formerly prevailed of what is proper 
for youthful culture 

To say that fewer children "of school age," in proportion 
to the school population, are now to be found any day in 
school than was the rule twenty years ago, is very far from 
saying that proportionally fewer children are being properly 
educated now. The legal "school age " begins in this State 
at three years. Formerly the custom was to send little boys 
and girls three and four years old to the public school; and 
such is largely the custom still among the poorer classes. 
With well-to-do people, we are happy to believe, the sending 
of such small children to school is becoming more and more 
the exception. The growing feeling is, that even when the 
school house is kept in a condition sanitarily fit for the 
reception of infants — which, we fear, is rarely the case — 
the beginning of school life had better, for the children's 
sake, be put off until they are six, eight, or, when home 
conditions are right, ten years old. For this reason a vast 
multitude of children, whose educational prospects are the 
brightest, are now kept from school. If the school work 
were differently planned and regulated, it might be better 
for some of these children to be in school a little every day; 
but not under present conditions. The fact that they are not 
in school, however, must not be taken as evidence that popu- 
lar interest in education is declining, or that popular educa- 
tion is likely to suffer for it. As a rule children who begin 
serious school work at eight or ten years of age are as far 
advanced in their studies at twelve as those who begin at 
three or four, and usually they are both- physically and 
mentally in better condition for instruction. 

Not so satisfactory is the frequent cutting off of the other 
end of the period spent in school; and yet even that is not 
an unmixed evil, as the schools are usually conducted. 
When the free school system was first developed, the belief 
was general that schooling was the one thing needful to 
enable young people to get on in the world; and it was a 
common thing for parents to make great sacrifices to keep 
their children year after year in school, only to find in the 
end that their sons were too old to do boys' work, and too 
proud to begin at the bottom of any trade or other industrial 
calling and work up. They must do something more 
genteel, and crowded into the towns and cities in pursuit of 
clerkships and quasi-professional engagements, in which a 
little present salary was accompanied with extravagant ex- 
pectations seldom or never to be fulfilled. Others as un- 
wisely pressed on in their school course, mortgaging their 
future to prepare themselves for learned professions, vainly 
seeking to win fame and fortune in places for which they 
had no real fitness. The condilion of much schooled but 
ill educated girls was, if anything, still worse. 

A natural reaction against this misdirection of youth and 

natural result of the failure of the public schools to shape 

their work to meet the practical wants of the multitude, is 

the disposition to cut short the school period early to 

begin in earnest what seems to be the real business of life. 

Though ninety-nine in every hundred youth cannot hope to 

go to college, their educational needs are largely sacrificed 

to make the school a possible tributary to the college. Time 

which the majority of youth need for practical preparation 

for their life's work is thus very largely given to studies of 

value only in their relation to a subsequent college course 

which is never to be enjoyed. It is no evidence of popular 

unwisdom, as most teachers seem to think, that there is an 

increasing popular indisposition to surrender so much of 

youth's precious time to such unpractical work. There is 

nothing so valuable to youth as education, but unhappily 

schooling and education are yet far from being synonymous; 

and if the schools are declining in favor, it is because the 

intelligent public see this fact more clearly than the mass of 

school officials do. 

^ i , i » 

MORE INNOCENT BUYERS NEEDING PROTECTION. 

The readiness of certain "innocent" farmers of tjie West 
to take the risk of an extra good bargain under questionable 
circumstances has led a good many in Iowa into trouble the 
past summer, and not with patent rights either. As 
described by the Iowa Homestead, the swindle which they 
have suffered is worked in this way: "Two rogues watch 
the papers for estray notices. When one is published, one 
"them goes to look at the animal. Of course, on applica- 



tion, the unsuspecting farmer shows the beast, and the fel- 
low decides that it is not his, and then he returns to his 
partner and describes the animal to him minutely. No. Two 
goes to the farmer, and after proving by his thorough 
description that he is the owner of the animal, says he can- 
not take it away, and offers to sell it at a bargain. The far- 
mer buys, and in a few days the rightful owner comes along 
and claims the animal, and of course the farmer is out just 
so much.'' 

If the victims of these swindles were mere mechanics or 
other artisans not generally interested in the ownership of 
cattle, it would be easy to provide a remedy for the wrong 
here complained of. Some Eastern Congressman might be 
got to push through the National Legislature a bill to pre- 
vent the recovery of cattle that had been "innocently" 
bought and paid for under the circumstances described. 
But that remedy is barred by the fact that the innocent buy 
ers are also cattle owners, and occasionally cattle losers; 
and they would not like to have the general security of their 
property in cattle unsettled for the sake of guarding them 
from possible losses in an occasional over-promising pur- 
chase. Estrays would be altogether too numerous, and the 
trade in them too lively under the action of such a law, and 
Congress would be promptly overwhelmed with rural pro- 
tests against it. 

Seeing that the evil cannot be cured by legislation, we 
can only hope that education through experience will suffice 
for the purpose. Two or three " innocent" purchasers in 
any neighborhood, with subsequent loss, should be enough 
to " protect " the community from any further imposition 
of that sort. If more farmers were patentees — as they 
ought to be — the same rule would suffice equally with 
respect to the "innocent" purchaser of patented articles 
from unauthorized sellers. 

m i » i » 

A LABOR STORM-CENTER. 

The city of Pittsburg may just now be regarded as occu- 
pying the position of a labor storm-center. Southwest, at 
Cumberland, Md., the coal miners have for five months been 
engaged in a strike against a reduction of 15 cents per 
ton in mining coal; southeast, and at the gates of the city, 
the miners in the famous Pan Handle gas coal region, have 
been idle since April first, striking against a reduction of 
one-half cent per bushel; northeast, the miners are disturbed 
and inclined to strike for an advance of 15 cents per ton; 
west, the miners of the Hocking Valley, O., region are 
striking against a reduction of 10 cents per ton. Worse 
than all, the great iron mills of the west and northwest, 
after a brief stoppage, through strikes among the iron 
workers, have started up, agreeing to pay their men the 
scale of prices " which shall be fixed at Pittsburg." This 
makes of the latter city the battle ground of the existing 
iron strike. Since June 1st, an arnry of 10,000 idle iron 
workers have been upon the streets of Pit tsburg, and her 
proverbially smoky atmosphere has given place to one as 
clear as New York or Brooklyn possesses. In Pittsburg 
are the main offices and headquarters of the most powerful 
labor organizations in the world. The Amalgamated Associa- 
tion of Iron and Steel Workers includes operatives in nearly 
every iron and steel mill from Maine to the Rocky Moun- 
tains, and possesses a membership of at least 50,000. The 
Knights of Labor, with a membership of from 15,000 to 
20,000, comprises all manner of industries other than iron 
and steel; the Miners' Association possesses 12,000 members, 
all coal miners. In addition, there are the telegraphers, the 
glass workers, and other trades unions, whose largest mem- 
bership is found in the same city. It is the demand of the 
iron puddlers — members of the first named organization — 
for 50 cents advance per ton in their wages, which brought 
about the existing iron-workers' strike, a disturbance in 
which both sides seem as firm to-day as they did nearly two 
months ago. The varied episodes of these strikes, as noted 
in and about Pittsburg, would, in the hands of a second 
Charles Reade, furnish abundant material for a volume sur- 
passing in interest that writer's "Put Yourself in his Place." 

4 Hl» 

FIRE RISES WITH ELECTRIC LAMPS. 

In obviating the fire risks incident to the use of oil and 
gas lights, electric illumination has quite fulfilled the prom- 
ises first made for it, but users of electric lights are learning 
that they are not without their own peculiar hazards, which 
experience is the only means of discovering , hence the 
need of especial watchfulness for new developments in 
every part of the electric circuit. 

It will be remembered that the burning of a factory in 
Philadelphia some months ago was attributed to sparks of 
molten copper from the coating of the carbons of an imper- 
fectly shielded arc-lamp. More recently, in the same city, 
a large show window in a popular dry goods store was fired 
by a Jablochkoff candle. A careless attendant had neg- 
lected to screw on the brass cup below the light, and as 
soon as the current was turned on the fabrics in the window 
were ablaze from a shower of white-hot particles thrown off 
by the lamp. This was obviously no fault of the lamp, but 
the incident goes to emphasize the need of great care in its 
manipulation. 

Even the purely incandescent electric lamp is not without 
its dangers, as was discovered in a Philadelphia drug house 
a few days ago. One of the strong claims of this method of 
lighting has been its alleged inability to set anything afire. 
The nature of the "low tension" current supplying incan- 
descent lamps was thought to forbid the system's ever play- 
ing the part of an incendiary, while the security of the lamps 
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was publicly demonstrated by breaking the glowing lamp 
in the midst of highly inflammable stuffs. Yet, in the case 
just referred to, a defective lamp came very near starting a 
serious fire. The lamp was in use in a cellar, and except 
for the fortunate entrance of an employe, the fire might 
never have been explained. He found the wires of the 
lamp — a Maxim lamp — white hot, with their paraffin coat- 
ing blazing up against the beam and floor above. A well- 
directed hatchet stroke severed the wires, and the fire was 
stopped. An examination showed, according to the state- 
ment of Mr. McDevitt, Superintendent of the Insurance 
Patrol, that of the two wires, the one that enters the side of 
the brass shell below the glass globe in one of the lamps, 
and which is supposed to be firmly held in place there by a 
drop of solder, was not in fact so held, but seemed to have 
been loosely tied to the shell with a bit of copper wire, and 
to have dropped down from that imperfect fastening, cross- 
ing the other wires and establishing electrical connection 
with it. Both wires were, of course, white hot instantly. 
They were covered with a heavy insulating coating, mainly 
composed of paraffine, and that substance burned at once. 
But for the timely discovery of the accident the entire estab- 
lishment might have been destroyed. Upon a careful 
inspection being made of the other lamps on the premises, 
one or more was found in which the wire was simply tied 
on, and two others from which the drop of solder had been 
melted away, or else had never been there, so that the wire 
was loose and liable to fall at any moment. 

Thus we see in one city, and within a few months, each 
of the types of electric lamps has been the cause of a fire. 
However safe, as compared with kerosene, the electric lamp 
will bear watching. 

—<»>«. 

THE ABSORPTION OF METALLIC OXIDES BY PLANTS. 

The Journal of the Franklin Institute for July contains a 
detailed report by Mr. Francis C. Phillips of a series of ex- 
periments undertaken by him to determine whether any inju- 
rious effects are produced upon plants by the presence of 
certaii metallic oxides in the soil, and whether healthy 
slants will absorb such oxides through their roots. 

The experiments of Dr. Preytag, at Bonn, quite positively 
indicated that growing plants would take up mineral poisons, 
and that without injury until a limit of poisonous concentra- 
tion was reached, when they rapidly withered and died. 
The plants showed no discriminating or selective faculty, 
but took up any matter in a suitable condilion. Other ex- 
periments in Germany have since contradicted the results 
arrived at by Freytag, and so have certain tests with Paris 
green reported by our own Commissioner of Agriculture. 

Mr. Phillips experimented with carbonates of zinc, copper, 
and lead, and the arsenate of lime, compounds which are 
almost absolutely insoluble in water. The plants were 
geraniums, coleas, ageratums, achyranthes, and pansies, 
which were selected not with reference to any special pecu- 
liarities of the plants, but for the reason that there were 
thousands of other plants of the same kind, and all equally 
advanced in-growth, on the tables of the greenhouse, which 
afforded an opportunity for a close comparison of those 
grown upon poisoned soil with others grown under normal 
conditions. 

The conclusions arrived at by Mr. Phillips are: 

1. That healthy plants grown under favorable conditions 
may absorb through their roots small quantities of lead, zinc, 
copper, and arsenic. 

2. That lead and zinc may enter the tissues in this way 
without causing any disturbance in the growth, nutrition, 
and functions of the plant. 

3. That the compounds of copper and arsenic exert a dis- 
tinctly poisonous influence, tending, when present in larger 
quantity, to check the formation of roots, and either killing 
the plant or so far reducing its vitality as to interfere with 
nutrition and growth. 

In the case of the heavy metals, copper, zinc, arsenic, and 
lead, it seems to be probable that their oxides may under 
certain circumstances become deposited in the tissues of the 
plant. 

These results have a direct bearing upon the conduct of 
many industrial operations involving these metals. If crops 
may become hurtful through the absorption of poisonous 
elements in the soil, the greatest care should be exercised to 
prevent the dissemination of these metals by the vapors of 
smelting establishments and the like. 



ACCURACY IN TELEGRAPHING. 

When the telegraph was first established, with a new sys- 
tem of representing words, and of necessity employing ope- 
rators new to the business, there was reason enough in sup- 
posing that a large allowance should be made for operative 
errors. Under the conditions then existing the stipulation of 
the telegraph companies that they would not be responsible 
for mistakes unless the message be repeated was not 
altogether unreasonable. That the public should submit to 
the same one-sided regulation, now that telegraphing is no 
longer a novelty, is simply absurd, or worse, since it allows 
the companies to shirk the proper consequences of employ- 
ing under paid and incompetent operators. At current rates 
there is no business that can better afford to furnish the best 
of servants and service than telegraphing, and with the 
present, development of the art there is no more justice in 
throwing the presumption on the side of inaccuracy and re- 
quiring the public to pay two prices to insure the correct 
delivery of their messages than there would be in applying 
the same rule to any otker service. 



The baker who should offer bread at the current rates, re- 
fusing to guarantee full weight and sweetness except for 
double price, would soon discover that the public did not 
approve of that way of doing business. And the same 
experience would befall the tailor, shoemaker, carpeuter, 
common carrier, or other man who should attempt to ope- 
rate on the plan of non-responsibility except for double 
prices. 

The lack of competition and the easy submission of the 
public to inherited customs have made it possible for the 
telegraph companies to continue the practice. At last, how- 
ever, some one has had the spirit to dispute the right of the 
companies to make the law for themselves, and the United 
States Court at Leavenworth, Kan., has justified his action. 
The court held " that any rule or regulation of the company 
which seems to relieve it from performing its duty, belong- 
ing to the employment, with integrity, skill, and diligence, 
contravenes public policy as well as the law, and under it 
the party at fault cannot seek refuge. If it become neces- 
sary for the company, in transmitting messages with integ- 
rity, skill, and diligence, to secure accuracy, to have said 
message repeated, then the law devolves upon them that 
duty." 

It is to be hoped that this decision is as well founded in 
law as it is in reason, and that in case of appeal the higher 
courts will sustain the lower. There is no reasonable excuse 
for inaccuracy in the transmission of telegraphic messages. 
The instruments make no mistakes, and it is possible, by 
double instrumental records or otherwise, to insure the cer- 
tain delivery of the message received. It might evolve a lit- 
tle more care and a higher grade of operative ability; but the 
companies can afford that, and the public should accept 
nothing less from the companies than a full and exact dis- 
charge of the duty undertaken by them. 



WHY BEEF IS DEAR. 

The reasons given for the current high price of beef are 
many. The winter of 1880-81 was exceptionally severe and 
heavy losses of stock were suffered on the great cattle 
ranges of the West. The drought of the ensuing summer 
acted not less unfavorably upon the smaller herds of the 
East. The hay crop was short, and the summer and fall pas- 
turage failed over many States; so that farmers were forced 
to kill their young stock. In this way, we are told, the beef 
supply was diminished both in quantity and quality, leaving 
the demand for good beef far in advance of the supply. The 
exportation of nearly 200,00^ cattle contributed still further 
to lessen the beef supply for home market. Advantage was 
taken of the situation by speculative dealers and combina- 
tions controlling millions of capital, and by local rings of 
butchers and marketmen, and the price of beef was thereby 
raised far above what it would have been in the ordinary 
course of trade. 

All these conditions no doubt had their influence; yet 
underlying them all was one of vastly greater scope and 
potency. Notwithstanding the enormous advance made in 
cattle raising during the past twenty years or so, the in- 
creased supply, even in favorable seasons, has not been at all 
commensurate with the increase in the demand for beef. 
The ratio of increase in cattle is less than that in population, 
so that even with no change in dietetic habits the demand 
for beef would tend steadily to outrun the supply. But 
our appetite for beef increases much more rapidly than our 
numbers. The marketman makes his daily rounds with 
fresh beef in hundreds of communities where salt pork 
was eaten almost exclusively twenty-five years ago; and 
generally throughout the country beef has largely displaced 
pork on the tables of farmers, mechanics, and well-to-do 
people. This partly because of the universal improvement 
in the scale of popular living due to general prosperity, but 
more, perhaps, to the influence of an active school of would- 
be health reformers who have persistently decried pork as 
an article of food and created a widespread and unrea- 
sonable prejudice against it. 

Leaving out of consideration any possible increase in the 
demand for beef for exportation, we may reasonably antici- 
pate that the home demand for beef will continue to 
increase as fast, if not faster, than the population does; and 
there can be no marked decline from the present excessive 
prices until the supply of beef cattle is brought up to the 
level of the popular requirement. It is not the prime cost 
of beef cattle in the field or their necessary cost at the sham- 
bles, after being driven or carried half across the continent, 
that chiefly determines the price of the meat to the consumer, 
but the single fact that the supply is relatively so meager that 
cattle-raisers can ask and readily get prices which enable 
them to make twenty, thirty, even fifty per cent profit per 
annum on the money invested, selling for six cents a pound, 
live weight, cattle which cost two cents a pound to raise. 



Composition and Setting of Cements. 

Mr. H. Le Chatelier, who has for some time been making 
experimental researches into the composition of the slow 
setting cements known as Portland, and also into the theory 
of their setting, has recently presented a paper on the sub- 
ject to the French Academy of Sciences. He finds that the 
effective elements of these cements are, primarily, a calcare- 
ous peridot, Si0 3 2CaO, and secondarily, one or more alumi- 
nates and ferrites of lime. 

On another hand, as concerns the successive phenomena of 
the setting of cements, he found the following facts by ob- 
servations with the polarizing microscope: The action of 
water produces several compounds. The one of these 



which plays the chief role in the definite hardening crystal 
lizes in hexagonal plates analogous to those of hydrate of 
lime, CaO,HO. This was not collected in sufficient quan- 
tity to determine its composition. At any rate, it is a pro- 
duct derived from calcareous peridot, and is, in fact, much 
more abundant in those cements that are exclusively formed 
of this silicate and not aluminous. 

There are also formed (but only in aluminous cements) 
long needles, which are interlaced in every direction, and 
the number of which in quick-setting cements is very great. 
These crystals, when exposed to dry air, become dehydrated 
and undergo considerable contraction ; and when heated in 
water at 50° C, break into fragments and become reduced to 
a powder. They result from the action of water upon the 
tricalcic aluminate. The author ascertained that the latter 
body, AiaOsSCaO, dissolved in pure water in the propor- 
tion of 3 grammes per liter, and in larger proportion in salt 
water, although in this case it became partially decomposed. 

These remarks explain the differences that have been ob- 
served in practice between slow setting and quick setting 
cements that are always very aluminous. 

Calcareous peridot possesses a remarkable property which 
ought to "give a key to a quite frequent phenomenon in the 
manufacture of cements. Heated up to the melting point 
of soft iron, then allowed to cool progressively, it exhibits 
itself first in the form of a semi-translucent stony matter; 
then the mass disintegrates and finally becomes reduced to 
an impalpable powder formed of debris of crystals. The in : 
equality in the dilatation of the surfaces brought together by 
the grouping of the crystals is undoubtedly the cause of the 
breaking. But if the crystallization, has taken place at a 
lower temperature, there is no grouping of the crystals, so 
that their symmetrical faces adhere, and there is consequently 
no pulverization on cooling. 



Preparing for the Transit of Venns. 

The organization of the parties to observe the transit of 
Venus on December 6 next, has been delayed in conse- 
quence of the failure of Congress to complete the Sundry 
Civil Appropriation Bill. The Commission has, however, 
selected the chiefs of parties and the stations at which ob- 
servations are to be made. Of the stations in the Southern 
hemisphere two will be in South America, one in South 
Africa, and one in New Zealand. The southernmost of the 
South American stations is to be at Port Santa Cruz, on the 
east coast of Patagonia, in 50° of south latitude. The 
other South American station will be at Santiago, in Chili, 
or at some point in the interior. The exact locations of the 
stations in Cape Colony and New Zealand have not been 
fixed, but will depend upon the weather probabilities as 
learned by the observers after their arrival. The follow- 
ing men have been selected to take charge of the four 
parties: Lieutenant S. W. Very, U. S. N., for Santa Cruz, 
Patagonia; Professor Lewis Voss, of the Dudley Observa- 
tory, Albany, for Santiago, Chili; Edwin Smith, of the United 
States Coast Survey, for ISIew Zealand; Professor S. New- 
comb, superintendent of the Nautical Almanac, for the Cape 
of Good Hope. 

As the parties have not yet come together, it is possible 
that there may be some changes in these arrangements. 
The principal stations in the United States will lie four in 
number; namely, Cedar Keys, Fla. ; San Antonio, Texas, 
and Fort Thorn, New Mexico. It is expected that they will 
be in charge of Professors Hall, Harkness. and Eastman, of 
the Naval Observatory, and Professor Davidson, of the Coast 
Survey. The stations to be established by European go- 
vernments in this part of the world are as follows: Ger- 
many, at Hartford, Conn., and Aiken, S. C. ; France, one 
in Florida, one at Martinique, one in Mexico; Belgium, one 
in Texas; Great Britain, one at Bermuda, one in Jamaica, 
and one at the Barbados. The American observers will 
depend chiefly upon photography, which is their strong 
point, the American photographs taken at the last transit 
being the only ones which were serviceable. The Germans 
depend upon the heliometer, and the French and English 
and Belgians upon contact. 

« 'ti ► 

New Hybrid Silk Moth. 

Mr. Alfred Wailly, whose reports on silk-producing and 
other Bombyces reared by him will be found in The Scien- 
tific American Supplement, has submitted to the Council 
of the Society of Arts, London, specimens of cocoons and 
moths of a new silkworm, which he has reared by the crossing 
of Attacus (Anthema) Roylei, female, the Himalayan oak silk- 
worm, Attacus (Anthwma) Pernyi, male, the North China 
oak silkworm. The resulting hybrid is larger than either of 
the parents. Mr. Wailly writes that "the larva? of the 
hybrids were reared with the greatest success in France, 
Germany, Austria, England, Scotland, and United States of 
North America, and everywhere splendid cocoons were ob- 
tained. This year (1882), in April and May, the moths of 
this hybrid emerged from the cocoons in equal proportions 
of male and female, all perfect insects, which paired with 
the greatest facility." He concludes by saying: " Contrary 
to what has taken place with the crossingof different species 
of silk producing Bombyces, I have this time produced a 
new species, which is larger, stronger, and I think superior 
in every respect to the parent species, and susceptible of 
reproduction." 

« in » 

To make plaster of Paris hard enough for a mould for 
fcetal, use ten git cent of alum in the water us«d for mix- 
ing the plaster. ' 
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A NEW SUN DIAL. 

A correspondent of La Nature communicates to that jour- 
nal the following description of a sun dial to be used as a 
regulator in the house, the instrument being placed in the 
window when it is desired to ascertain the time. 

It consists of three parts, which may be easily discon- 
nected by the removal of screws from two of them. The 
form, which is purely geometrical, comprehends the right 
line, the circle, and the ellipse. It is of the equatorial kind 
— the only one that is capable of giving exactness. In spite 
of its small size, the hour may be read on it from minute to 
minute as on a watch. The dividing lines indicate the even 
minutes, while the odd minute is given when the shadow 
falls between two divisions, its passage through the interval 
having an appreciable duration of only fifteen seconds. In 
selecting this form it has been the author's object to obtain 
sensitiveness. The stability of the style prevents 
all danger of the instrument getting out of order. 
The instrument represented in the accompanying 
engraving was tried and found to be exact to a 
quarter of a minute, from seven o'clock in the 
morning to noon. The error, if there was any, di- 
minished on approaching noon, when it became 
nil. 

To make use of the apparatus, a window is 
selected which receives the sun. Then the exact 
"hour is obtained from a watch, or by other means, 
and marked on the dial, account being taken of the 
difference between the true hour and the mean 
hour; this being indicated in a table glued under 
the base. Then the position is regulated by means 
of leveling screws. It is requisite (1) that the mid- 
day line, the style, and a leaden wire shall be in the 
same plane, and that (2) the style be parallel with 
the axis of the earth, or make with the horizon an 
angle equal to the latitude of the place. When the 
dial has been regulated at the place selected a da- 
tum point is made there. It is more convenient to 
fix a very horizontal shelf on three screws, or to 
cause the dial to abut against a piece of wood 
worked into the form of a square, which shall mark 
the angle that the apparatus makes with the line of 
the window. We shall always be certain then to put the 
dial in the same place. By this regulator watches may then 
be set with all security. Since the invention of clockwork 
solar instruments have possessed no utility, except as regu 
lators, on condition that they were instruments of precision. 
The exact hour, since the existence of railways, has become 
a social necessity. 

This system of sun dial, when made of iron, is especially 
adapted for public uses in temperate regions. For such 
purposes it is only necessary to fix the base of the dial 
against a wall, point downward, and turn up the figures. 
Thus, a sun dial of 13 meters diameter, fixedat 3 or 4 
meters above the ground, would carry divisions spaced 6 
millimeters apart, which would make them perfectly visi- 
ble. It would present every guarantee of precision, solid- 
ity, and durability. If the principal divisions were either 
hollowed out or formed in relief it would be easy to repaint 
the instrument. At the side of it there might be placed a 
table of corrections. 



The A rl berg Tunnel. 

The length of the Arlberg Tunnel will be 0-382 miles. 
The culminating point will be 2 -611 miles from the eastern 
extremity, at an altitude of l,332 - 63 yards above the Adri- 
atic. The work was begun in June, 1880. Two perforators 
are used; at the eastern end the Perroux machine, which 
was employed in the St. Gothard Tunnel, acting by percus- 
sion and moved by compressed air; at the west eud is the 
Brandt machine, which is moved by water under pressure, 
and drills by boring. It had given excellent results at 
Pfoffensprung, upon the Swiss side of the St. Gothard, and 
the inventor guaranteed an advance of at least 6 feet 4 
inches per day, a guarantee which has been largely ex- 
ceeded. The simultaneous employment of the two engines 
is especially interesting, since it will allow a comparison 
under identical conditions, and will have a great influence 




A Natural Copper Plating Bath. 

Two years ago, at a mine operated by Wra. Utter, at 
Campo Seco, near Milton, water came in and work stopped. 
To keep the large iron-bound and iron-bailed bucket used 
to hoist rock from drying up and falling to pieces it was 
let down into the water. Next season when it was drawn 
up, lo, a miracle! It was copper-bound and copper-bailed. 
From this has sprung quite an industry, and the mine has 
been sustaining itself from ore water ever since. The water 
contains an acid which has the property of taking into solu- 
tion the particles of iron thrust into it, and it has also cop- 
per in solution which is let go, particle by particle, as the 
iron is picked up. It is a simple chemical exchange, and 
this mine may make another profit still if it will get another 
chemical into the water which will make the acid lay down 
the iron which, as a black flood, the water carries down 
into the Stanislaus River. The copper industry consists in 
taking bundles of scrap iron and old tin to the mine, where 
it is thrust into vats of water caught up, in which the metals 
are soon changed to copper, the residue of the iron taking 
the form of a black stream and flowing away. To make 
sure of making the water swap all its copper for iron, which 
it is glad to do without boot, one vat is placed below another 
down the bank to the river, and when the water escapes it 
has eaten its fill of iron and left pay for its meal in genuine 
copper. — Stockton (Cal.) Mail. 

«in » 

Telephonic Sounds. 

The Operator says: " Mr. Nat. G. Warth, manager of the 
Midland Telephone Company, at Gallipolis, O., writes: 
' Please give some one the chance of explaining this pheno- 
menon. This morning early, while in temporary commu- 
nication over a Western Union wire with Major R. B. 
Hoover, at Pomeroy, Ohio, twenty miles away, I could dis- 
tinctly hear the croaking of frogs and the singing of birds. 
The wire passes through dense woods, and along Jarge 
streams between the two points. There were only the two 
sets of instruments in circuit. The sounds certainly were 
taken up and transmitted from some point between us. 
Now, by what law could this occur ? Could the sound 
have been induced by a damp atmosphere ? '" 



PERATIX'S SUN DIAL. 

upon the choice of methods in the piercing of future tun- 
nels. The ventilntiou will be effected by a separate appa- 
ratus, distributing air under a low pressure, through pipes 
carried into the neighborhood of the workmen. 



DETACHABLE UMBRELLA AND PAEASOL COVEES. 
The engraving shows an improvement which permits a 
quick, ready change of the cover of a parasol or umbrella, 
so that with a single frame a number of covers of 
different materials and variety of colors may be used. It 
has the special advantages not only of economy, by enabling 
a worn-out cover to be readily replaced, but of enabling 
ladies to provide themselves with parasol covers correspond- 
ing with each change of suit. The interchangeable covers 
adapted to fit a single frame are slipped over the top of the 
stick of the frame, the aperture in the cover passing over 
the end of the stick being re-enforced with a ring of leather. 
This ring fits down upon the notch-plate and is held in 




LOCELING'S IMPROVED UMBRELLA. 

place by means of a rubber ring, which is sprung into 
place and confined under a metallic collar upon the 
stick, so as to bear firmly upon the ring of the cover, as 
shown in Fig. 3 in the accompanying engraving. The ring 
of the cover is kept from turning upon the handle by means 
of short shank points projecting up from therunner. When 
the cover is thus secured upon the stick, it is secured to the 
ribs either by means of cad strings or of split rings sewed 
to its under side to spring into eyes or loops upon the ribs, 
about midway of their length and at the ends thereof. Fig. 
1 shows the invention complete; Fig. 3 shows the method 
of fastening the cover to the ribs; and Fig. 3 shows the 
attachment of the cover to the stick; Fig. 4 shows the 
fastening clips, and Fig. 5 the ties. This neat and useful 
invention was recently patented by Mr. T. D. Lockling, 
Panama, United States of Colombia. 



Peculiarities of the Great Michigan Fire. 

A correspondent of the Fireman's Journal, who has lately 
gone over the territory devastated by the great fire in the 
forests of Michigan last fall, says his observations are con- 
clusive that phenomena aside from the ordinary conditions 
of combustion were developed, In the first, place the tire 
created at least two veritable storm centers which had the 
essential features of storms, and especially the spiral winds. 
The evidences are confirmatory of the belief that this storm 
center, after it became fully developed, consisted of a heated 
body of air or gas in a.state of combustion, which was con- 
stantly fed by the smoke and vapor driven to the center by 
the whirling winds and the gases generated in the combus- 
tion of the pines and other resinous woods. This body of 
air, or burning gas, if it may be so called, by its heat 
acquired an ascensive force, but by the rapid forward mo- 
tion of the fire was sucked forward and devoured, 
actually preceding the fire proper. It is evident 
that this body was of intense heat, possibly as great 
as 400° Fahr., at which point oxygen and carbon 
unite. That such a body of luminous vapor ex- 
isted, detached from the fire, is asserted by mauy 
who saw it from a distance, and by those who were 
under it, but who escaped from the fact that it 
passed above their places. 

The idea is further sustained by the fact that the 
Are jumped whole patches of inflammable slashings, 
and alighted beyond, lifting and falling in its for- 
ward motion like a balloon touching the earth. 
Fences in the center of broad fields burst into a 
blaze as if by explosion, and others nearer the fire 
escaped. A man in fighting the fire took off his 
trowsers, fearing they would catch fire and burn 
him up, and left them in a furrow in the middle of 
a field remote from any combustible material. 
When he went to get them he found them burned, 
and six quarter-dollars that, were in the pocket 
melted together. A set of spoons were served the 
same way at another place. 

Mrs. Lock and five children were burned to ashes, 
nothing but their bones remaining in the middle of 
the road, one hundred feet from any heavy timber. 
Green timber was dried and burned, and perhaps the most 
conclusive evidence was the apparently spontaneous appear- 
ance of fire in stumps and fences when no sparks were fall- 
ing. These blazes appeared of white light and indicated a 
chemical uniou of carbon and oxygen. Another general 
feature is the fact that the fire appeared to move forward in 
parallel lines of varying width, and that in these lines every- 
thing was burned, and frequently to ashes. At the edge of 
the track a fence would be burned square off, just as .though 
it had been cut or sawed perpendicularly; a house would be 
taken and the barn left; a wagon and a fanning mill were 
within five feet of each other, and the wagon was burned 
to ashes and the fanning mill not charred. It would be im- 
possible, under ordinary circumstances, to burn a wagon 
without piling combustible material over it, but of this 
nothing but the iron was left. 

Finally, the storm and fire disappeared simultaneously; 
that is to say, the fire was dependent upon the storm, or 
secondary to it — that it was prevented from lingering in the 
track or from burning sideways. In from two to three 
hours the fire was practically out where it had passed, indi- 
cating that the prime cause of the rapid combustion was in 
the storm which had passed, and which passing, perhaps, 
carried in its wake a condition of atmosphere opposed to 
combustion. This hypothesis explains pretty much all the 
phenomena except the balls of fire, which exactly corre- 
spond with what is known as "ball lightning," but which 
is a form of electricity wholly disputed by some, but recog- 
nized by Professor Loom is. 

The statements of Ballentine and Kabocke are confirma- 
tory of this ball lightning idea, and contradictory of the idea 
that these lights arose from the intense heat, or they them- 
selves could not have survived it. Other statements are to 
the effect that this ball of fire fell on the ground and ex- 
ploded, running in all directions. This is explained b} r 
some who were not present, who say that it was but the 
resinous cones of the pine ignited, carried by the wind, full- 
ing, scattering the burning pitch about them ; but it should 
be remembered that those people who saw this phenomenon 
are men who have lived amid forest fires all their lives and 
have seen all the ordinary phenomena, and are not of a class 
exactly visionary or imaginative. It is fair to assume the 
possibility of electrical phenomena incidental to this fire 
storm, both from the fact that it was a great commotion in 
the elements and because it differed from a storm only in 
the facts of the absence of rain and presence of fire. 

Detection or Fusel »I1 in Distilled Liquors. 

Fusel oil consists chiefly of amylic alcohol, and although 
the latter differs very much in taste, smell, and physiologi- 
cal properties from ordinary alcohol, its presence in small 
quantities in brandy, whisky, etc., is not easily detected. 
The estimation of the quantity present was scarcely possi- 
ble. L. Marquardt, of Hamburg, believes that he has solved 
this problem. Without entering into the details of the 
quantitative analysis, which is exceedingly tedious, we will 
only say that his processjeonsists in first extracting the fusel 
oil with chloroform, washing thoroughly, and then oxidiz- 
ing the amylic alcohol to valerianic acid by means of 
bichromate of potash and strong sulphuric acid at 85° C. 
The odor of the acid is easily recognized. — B, B, 
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TRANSMISSION OF MOTIVE POWER BY RAREFIED AIR. 

Manufacturing on a small scale, which numbers in Paris 
so many representatives in what are called workers at home, 
is still in search of a small and economical motor, which 
shall be easy of installation and simple of operation, without 
any special personnel, and unaccompanied by any annoy- 
ance, for either him who employs it or for his neighbors. 

A small and economical motor, presenting all the advan- 
tages just enumerated, would work a transformation in the 
small industries, which, up to the present time, have been 
obliged to perform by hand a large number of operations 
that an ever ready motive power would permit of doing by 
machinery. The solution of the problem lies in the distri- 
bution of such power to houses, and solutions up to the pre- 
sent have not been wanting; for water under pressure, illu- 
minating gas, compressed air, and electricity have already 
received a certain number of applications, or have been sub- 
mitted, with this end in view, to some experimentation. 
We have no desire to pass in review the advantages snd dis- 
advantages special to each of these modes of distribution; 
for our design is to make known now a new champion 
which has entered the contest open between these different 
systems, and whose first passes are not without interest. 
This new system is rarefied air, or the pneumatic transmission 
of power. 

In qualifying this system as new, we should be under- 
stood as speaking of the application to a distribution of j 
motive power, and not of the pneumatic system itself. It is 
now nearly two hundred years ago thai Denis Papin spoke 
of it in the Acts of Leipzig (Acta Eruditorum, Lipsise, 1688). 
In another work, which appeared at Cassel in 1694, this 
same individual showed the advantages that would accrue 
from being able to transmit a power, from the point where 
it is disposable to that at which it can be utilized, by means 
of a relatively small tube; and he indicated the use of thin 
lead for the manufacture of such a tube, remarking that it 
would never contain anj' water. The authors of the system 
that we are about to describe, however, make no preten- 
sions to priority, but, on the contrary, pay homage to the 
genius of one of our most illustrious compatriots. Their 
sole aim has been to develop Papin's idea by applying it to 
the distribution of motive power for small manufacturers. 
The need of such a power, which was far from being felt in 
lf>88 or 1694, is at present becoming more and more impera- 
tive. 

The pneumatic system consists, in principle, in establish- 
ing a line of pipes, in which a certain amount of vacuum is 
kept up by means of powerful pumps located at a central 
establishment. This piping terminates, as with water and 
ga-" pipes, at the house of each subscriber, where it receives 
the atmospheric air whose pressure is more elevated, and 
which effects the work by traversing an appropriate motor. 

Central Works. — The power of the engines located at the 
central works must be proportioned to the extent of the 
pipe line, and to the total power of the motors to be sup- 
plied ; friction, loss of charge, leakage, etc., being taken 
into the account. The quantity of air to be extracted 
from the pipes in order to keep up a pressure proper 
for I he good performance of the receivers is equal to 
the, quantity that enters therein through the different 
motors at each moment in action; but, as a conse- 
quence of expansion, the volume to be extracted is 
about four times greater than that occupied by the au- 
nt, atmospheric pressure. The vacuum kept up in the 
system of pipes is about 75 per cent, or about 57 
( centimeters of mercury, or 7'75 meters of water. 

The extraction of one cubic meler of air, at the mean 
pressure of the atmosphere, requires a theoretic power 
of 14,310 kilogram meters. In the installation for 
study, made on Boulevard Vol, aire, the pump is run 
by a belt; but there will be an evident advantage in 
fixing the rod of the pump on the prolongation of the 
piston of the steam engine, in at) installation which is 
established specially for an application of the system. 

The System of Piping. — The piping is calculated for 
an anticipated extension of one kilometer distance 
from the central works, and for losses by friction in 
the mains not exceeding 3 per cent. The pipes may, 
according to circumstances, be laid in the sewers or in 
trenches. The installation for study is made in Boule- 
vard Voltaire and Avenue Parmentier. The distance 
is about 600 meters, and the piping is 6 centimeters in 
diameter. 

In practice, it is proposed to employ cast-iron pipes 
for the mains and principal branches iron ones for the 
secondary branches, and lead pipes for service. 

The joints of the iron pipes laid in Boulevard Vol- 
taire are of rubber, and have given good results, as the 
pressure is not excessive, and elongation and contrac- 
tion of the pipes is almost null, owing to the slight varia 
tions in temperature in the trenches in which they lie. 

T/w Motors. — The receiving apparatus furnished custom- 
ers must present very peculiar features. By the very fact 
of the nature of the power distribuied. the motors must he 
scattered in great numbers among consumers without being 
subject to continual surveillance and keeping in repair by 
the company. The type of motor, then, should be as sim- 
ple as possible, without any delicate parts, and should be 
capable of being taken apart and put together again in a 



and have not necessitated the least repair during several 
months of service. 

Fig. 1 represents one of these machines of the 5 kilogram- 
meter model. An analogous machine of smaller size actu- 
ates a sewing machine (Fig. 2), without any change being 
requisite in the parts of the latter, as constructed for being 
operated by a pedal. The operation of these machines is 
analogous to that of oscillating steam engines, the air at the 
pressure of the atmosphere acting in the place of steam, and 
a vacuum being effected on the side of the escapement. 
The machine is of a double-acting and expansion type. 
Admission ceases at about three-eighths of the piston's tra- 




Fig. l.-RAREFIED AIR MOTOR FOR DOMESTIC USE. 

vel, and the volume of air before and after expansion is in 
the rati* of 1 to 266. Expansion being incomplete as a 
consequence of the practical ratio adopted, the work 
effected per cubic meter of air is only 13,500 kilogramme- 
ters, the theoretic loss thus not exceeding 6 per cent. The 
practical performance, that is to say, the ratio of theoretic 
or-utilizable work, measured by the brake, increases rapidly 
with the power of the motor. With the 3 to 5 kilogramme- 
ter sizes, the practical performance varies between 040 and 
0'50, while it easily attains 60 in machines of 25 kilogram- 
meters. 
The velocity of the oscillating machines also has an influ- 



mounted upon hollow bases (Fig. 1). The air that has just 
operated rushes into this base through a wide and short 
aperture. This empty space, being always in communica- 
tion with the conduit, performs the role of an intermediate 
reservoirthat is always kept at a medium degree of rarefac- 
tion. This receptacle retains the oils that are deposited at 
the bottom, and allows of their extraction from time to 
time through the removal of a simple screw-plug located at 
the lowermost part. 

Each motor is so arranged as to run at a medium speed , 
according to the application for which it is designed, and 
deviates but little from it in practice. Under these circum- 
stances, the work by all is perceptibly constant, and there 
results from this one of the simplest of methods of making 
the consumer pay in proportion to the use he makes of the 
machine. 

It is only necessary to count the number of revolutions 
made by the motor during a given length of lime (a day, a 
week, or a month) by means of a very simple counter in 
order to fix the price that the customer must pay, according 
tO'the type of motor furnished him. Changes of speed are 
very easily brought about by opeuing the cock that lets in 
the air, more or less, and a stoppage by closing the same 
cock completely. The maximum work is obtained by open- 
ing the cock to its full extent. 

In sewing machines, wood and metal lathes, etc., it is 
convenient to utilize for this purpose the pedal which for- 
merly served to put the machine in operation. The hands 
of the operator are thus rendered free, and the operations of 
setting in motion, slackening the speed of, and stopping the 
motor are easily disposed of. 

In the experimental installation of Boulevard Voltaire, 
we have seen a series of machine tools actuated by a distri- 
bution established on the principles that we have just 
explained, and consisting of sewing machines, drilling 
machines, wood and metal lathes, sausage choppers, etc. 
All these tools were running with the greatest regularity, 
and those who were employing them were entirely satisfied 
with their operation. It is well to remark that the system 
of distribution by rarefied air is in reality a negative one, see- 
ing that nothing is sent to the customer, and that the air is 
withdrawn from the room in which the motor is located. 
This latter feature proves very advantageous, moreover, in 
that it effects a ventilation and aeration of the apartment. 

Although the merit of these labors and experiments 
reverts to the technical commission which has presided over 
their installation, we think lhat in all justice a large part of 
it ought to belong to Mr. V. Tatin; for it is due to his intel- 
ligent initiative and profound mechanical knowledge that 
the Societe Civile d'Etudes has been enabled to make the 
application of the system whose success we now record. — 
La Mature. 




Indelible Stamping Ink. 

The ordinary stamping ink made by diluting printing ink 
(which is made of lampblack and linseed varnish) with 
boiled linseed oil stands pretty well if enough is used, 
but when poorly stamped will wash off. Dr. W. Reis- 
sig, of Munich, has recently made an ink for canceling 
stamps which is totally indelible, and the least trace of 
it can be detected chemically. It consists of 16 parts 
of boiled linseed oil varnish, 6 parts of the finest lamp- 
black, and from 2 to 5 parts of perchloride of iron. 
Diluted with one-eighth the quantity of boiled oil var- 
nish it can be used for a stamp. Of course it can only 
be used with rubber stamps, for metallic type would 
be destroyed by the chlorine in the ink. To avoid this 
the- perchloride of iron may be dissolved in absolute 
alcohol,- and enough pulverized metallic iron added to 
reduce it to the protochloride, which is rapidly dried 
and added to the ink. Instead of the chloride other 
salts of protoxide or peroxide of iron can be used. 
The iron unites with the cellulose and the sizing of 
the paper, so that it can easily be detected even after 
the ink has all been washed off. Sulphide of ammonia 
is well adapted to its detection. 
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Fig. 2.-RAREFIED AIR MOTOR APPLIED TO A SEWING. 
MACHINE. 

ence on the performance, as well as on the absolute work 
effected in a unit of time. Thus, for example, in one 
experiment, the performance did not reach 0'40 at a speed 
of 145 revolutions per minute, while it exceeded 054 on 
reducing the speed to 120 revolutions. In this second case 
the motor, on revolving at a less speed, furnished more 
work. 

In a new system of rotating motor now under study, phe- 
nomena are discovered that are slightly different. The per- 
formance diminishes with the speed, but the quantity of 



few instants, and, finally, the price should be moderate, and I work effected increases with the latter, 
the space occupied by the apparatus should be small. All j To avoid the introduction of rubricating oil into the ser- 
ihe motors applied up to the present time have been oscil- i vice pipe, which might, in the long run, retain atmospheric 
biting ones. They have answered requirements perfectly, I dust and produce an inevitable obstruction, the motors are 



Valnes of some Southern Fibers. 

The Southern Cultivator says that Mr. Richard Goode, 
of Melbourne, Florida, recently sent to London a num- 
ber of sample bales of fibers grown in that State. They 
found ready sale, the dealer's report of quality and 
value running as follows: 

Agava, long samples. Is like a superior sisal hemp, 
color and quality both being good. Value, $145.80 
per ton. 

Agava, short sample. Very soft, fine fiber, and 
worth $170.60 per ton. 
Sisal, good length and color. Valued at $136.08 
per ton. 

Aloe, useful, clean fiber, but rather short. Worth $136.08 
per ton. 

Yucca, or Bear's Grass, a useful fiber, but not so well 
prepared for market as the other samples. Value, $136.08 
per ton. 



A. Submarine Metal Detecter. 

A new application of the electric balance is seen in an 
instrument devised by Captain McEvoy, of London, for use 
in finding torpedoes, electric cables, lost anchors, chains, 
sunken vessels, or other metallic objects under water. The 
principle on which this invention is constructed is that of 
the induction balance of Professor Hughes. 
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PROGRESS OF THE EAST RIVER BRIDGE. 

Marked progress has been made toward the completion 
of the East River Bridge since our last illustration of this 
great engineering work. All of the floor beams have been 
placed, the foot bridge is removed, the approaches have 
been brought almost to completion, and the elevated super 
structure has beeu commenced and is now progressing, 
having reached a distance of ninety to one hundred feet 
each way from each tower, and the overfloor stays are cor- 
respondingly advanced. 

The bridge, as is well known, is designed to carry three 
kinds of load: the outside roadways being for wagon traffic, 
the middle one for a promenade, with the railway tracks on 
either side of it, and between it and the roadways. 

The approach on the Brooklyn side differs from the New 
York approach in having iron street bridges at all of the 
streets. The New York approach has but one iron street 
bridge, and this is located at Prankliu Square. All the 
other streets are spanned by massive arches of masonry. 
The bridge at Franklin Square presents several engineering 
difficulties of more or less importance, which may be enum- 
erated as follows: First, the bridge is longest on the up- 
stream side; second, it is skewed at both ends; third, it is 
on an incline; and fourth, it must be adapted to three quite 
different kinds of load. The form and inclination of the 
bridge necessitates a great variety of fastenings, of different 
angles and shapes, and call for somewhat complicated cal- 
culations, and a large number of drawings. 

The total weight of metal in this bridge in round num- 
bers is one thousand tons. Of this 1,658,279 pounds are 
wrought iron, 82,092 pounds steel, 27,440 pounds steel pins, 
146,891 pounds cast iron. The width of the bridge overall, 
88 feet. Length on the longest side 206 feet. Length of 
longest truss 198' 5"; length of shortest truss 163' 10". The 
outside roadways will be 16' 7" wide between fenders. The 
two railroad ways will be 12 feet each. The promenade will 
be 17' 7" wide. The parapet is of unique design, and har- 
monizes with the character of the masonry parapet on the 
rest of the approach. 

The Brooklyn approach intersects at an angle of about 
45°, York, Main, and Prospect streets, over which it is 
carried by wrought-iron bridges composed of riveted plate 
girders The bridges rest upon stone abutment walls, 
and have a grade of 2 '8 per cent. 

The York street bridge consists of six, single web, riveted 
plate girders, 9 feet deep and 85 and 86 feet long, having 
lattice cross-girders riveted to them, these latter supporting 
longitudinal rolled floor-beams. Buckled plates cover the 
outer floor-beams and are riveted to them. The bridge 
seats are 42 feet above the street level. 

The Main street bridge is similar to the York street bridge, 
and is about the same length. The mean height of the 
bridge seats above the level of the street is 22 feet. 

The approach where it crosses Prospect street is curved, 
the mean radius being 260 feet. The Prospect street bridge 
has six continuous girders, 2 feet 6 inches high, in three 
spans, one continuous girder in two spans, and six single 
girders. The continuous girders are parallel to each other, 
but the other or outer girders are placed so as to conform as 
nearly as possible to the curve of the approach. The cross 
girders of this bridge support, as in the other bridges, the 
longitudinal rolled floor beams. This bridge is supported 
by two stone abutment walls and two rows of columns, 
located at the curb lines of the street. All the girders of 
this bridge, both main and cross, are of the single web, 
riveted plate type. 

The total weight of metal in the street bridges Of the 
Brooklyn approach is as follows: York street bridge, 
561,338 pounds; Main street bridge, 551,342 pounds; Pros- 
pect street bridge, 185,430 pounds. 

The following is a table of the principal dimensions of 
the bridge: 

Construction commenced January 2, 1870. 

Size of New York caisson, 172 x 102 feet. 

Size of Brooklyn caisson, 168 x 102 feet. 

Timber and iron in caisson, 5,253 cubic yards. 

Concrete in well holes, chambers, etc., 5,669 cubic feet. 

Weight of New York caisson, about 7,000 tons. 

Weight of concrete filling, 8,000 tons. 

New York tower contains 48,945 cubic yards masonry. 

Brooklyn tower contains 38,214 cubic yards masonry. 

Length of river span, 1,395 feet 6 inches. 

Length of each land span, 930 feet, 1,860 feet. 

Length of Brooklyn approach 971 feet. 

Length of New York approach, 1,562 feet 6 inches. 

Total length of bridge, 5,989 feet. 

Width of bridge, 85 feet. 

Number of cables, 4. 

Diameter of each cable, 15% inches. 

First wire was run out May 29, 1877. 

Cable making really commenced, June 11, 1877. 

Length of each single wire in cables, 3,578 feet 6 inches. 

Ultimate strength of each cable, 12,200 tons. 

Weight of wire, 12 feet per pound. 

Each cable contains 5,296 parallel (not twisted) galvanized 
steel, oil coated wires, closely wrapped to a solid cylinder, 
15% inches in diameter. 

Depth of tower foundation below high water, Brooklyn, 
45 feet. 

Depth of tower foundation below high water, New York, 
78 feet. 

Size of towers at high water line, 140 x 59 feet. 

Size of towers at roof course, 136 x 53 feet. 



Total height of towers above high water, 278 feet. 

Clear height of bridge in center of river span above high 
water, at 90" Fah., 135 feet. 

Height of floor at towers above high water, 119 feet 3 
inches. 

Grade of roadway, S}£ feet in 100 feet. 

Height of towers above roadway, 159 feet. 

Size of anchorages at base, 129 x 119 feet. 

Size of anchorages at top, 117 x 104 feet. 

Height of anchorages, 89 feet front, 85 feet rear. 

Weight of each anchor plate, 23 tons. 

Engineer, Col. W. A. Roebling. 

The depots at'the ends of the bridge are to be elaborate 
structures of glass and iron. The one on the New York side 
is to be 260 feet long and 59 feet wide, with a platform on 
the bridge end 70 feet long. 

The cars will pass through the depot, and are shifted from 
one track to the other on switches between the depot and 
end of the approach. 

We are informed that Colonel Paine is engaged on a 
system of wire rope propulsion for the railway crossing the 
bridge. 

For much of our information we are indebted to Messrs. 
C. C. Martin and F. Collingwood, engineers in charge of 
the approach work. 

— m i » » m 

HENRI GIFFARD. 

Henri Giffard was one of those privileged men whose 
works honor not only their country but entire science. 
The light of such an intelligence may be extinguished, but 
the rays that it has emitted will endure forever. The name 
of Giffard will never be forgotten. 

Born at Paris on the 8th of January, 1825, the celebrated 
engineer pursued his studies at Bourbon College, aud from 
his earliest youth developed in his brain a genius for mecha- 
nics. He has often told us that in 1839 and 1840, when he 
was only fourteen or fifteen years of age, he found a way 
of escaping from school in order to go to see the first loco- 
motives pass on the railway from Paris to Saint Germain. 
Two years afterward he entered as an employe the shops of 




HENRI GIFFARD. 

this same railway; but his ambition was to drive a locomo- 
tive for himself. He succeeded therein, and had the pleas- 
ure of taking the first trains of the railroad over the rails 
with as great speed as he could. 

Henri Giffard was only eighteen years old when he began 
to devote himself to aerial navigation. It was not long ere 
he made some ascents in a balloon, and it was by joining 
practice with theory that he was led to realize his great ex- 
periment of 1852. 

This experiment was one of the most memorable in the 
scientific history of our epoch. The young engineer, amid 
a host of material difficulties, had constructed an elongated 
balloon 44 meters in length by 12 meters in diameter. This 
aerial vessel, which cubed 2,500 meters, was provided with a 
screw propeller actuated by a 3-horse power steam-engine. 
Giffard rose alone into the air, proudly seated on the tender 
of his engine, and was followed in space by the applause of 
the spectators. He succeeded in perceptibly turning aside 
from the line of the wind, and demoustrated that an oblong 
balloon, the only kind that can be steered with advantage, 
offers perfect stability, and obeys with great precision the 
action of the rudder. The road for aerial navigation by 
oblong balloons was thus marked out. In' 1855, the bold 
mechanician renewed this experiment in another and not 
less remarkable balloon. But the wind, at the time, was 
too high to allow of a successful result to the experiment. 

Attempts of this nature were very expensive and brought no 
return. Giffard then gave up balloons for the moment in 
order to construct a new style of fast-speed steam vessels, 
and to finally invent the injector which made his fortune. 
Giffard became a millionaire over and over again, but never 
ceased to be the modest and simple worker such as he was 



known in the beginning of his career. Balloons remained 
the objects of his constant thought and of his most assiduous 
labors. At the time of the Paris Exhibition of 1867 he 
constructed the first steam captive balloon, and, the year 
following, he brought out another one at London which 
cubed 12,000 meters, and which necessitated an enormous 
outlay, for the material cost more than 700,000 francs, an 
amount that the projector lost entirely without uttering a 
single complaint. The eminent engineer never regretted 
the expense of this experiment, as costly as it was, because, 
as he said, some profit would always be derived from it. 

Giffard was thus led gradually to originate the great cap- 
tive balloon of 1878, a real monument to aerostation, and 
wh ich may be called one of the marvels of modern mechanics. 
Every one still retains a recollection of that globe of 25,000 
cubic meters, which lifted into space forty excursionists at 
once, and opened up a paaorama of Paris to more than 
thirty thousand persons during the time of the Exhibition. 
All was new in this colossal work, and aerostatics was 
transformed therein in every detail. The impermeable 
tissues, the preparation of hydrogen in large quantities, the 
modified and improved details of construction, all this our 
engineer had conceived, tried, and realized. His power of 
conception was remarkable — be thought out everything, he 
foresaw all. He was an emeritus experimenter, an eminent 
calculator, a man of exceptional ingenuity, and a mechan- 
ician out of the ordinary line. The grand aerostatic con- 
structions to which he had so boldly applied himself should 
have permitted him to realize the dream of his entire life, to 
take up again his experiment of 1852, and to give finally to 
the world a solution of the problem of directing balloons. 
He had conceived an imposing project, that of constructing 
a balloon of 50,000 cubic meters, provided with a very 
powerful motor actuated by two boilers— one heated by gas 
from the balloon and the other by petroleum. The steam 
formed by combustion was to be received in a liquid state 
in a condenser of wide surface, so as to compensate for 
losses of water from the boiler. How many times has not 
our regretted master given us in detail a description of this 
monitor of the air. All was calculated, all was ready, even 
to the million which was to permit him to put his ideas into 
execution, and which was always held by him in reserve in 
some one of the large banking houses of Paris. Other pro- 
jects were yet germinating in his brain — a steam carriage, a 
high-pressure locomotive, and a high-speed boat — powerful 
conceptions, studied out with perseverance and stamped 
with the seal of genius. 

But, beyond human will and foresight, are the fatal laws 
of destiny, and the strongest must submit to them. Sick- 
ness came to combat the efforts of the great inventor, en- 
feebling his eyesight; rendering all work impossible, and 
throwing him into extreme grief; for there was little of the 
athlete in the soul of Giffard, and the idea of finding him- 
self reduced to a state of powerlessness rendered him incon- 
solable. He shut himself up; and he who had so much 
loved light, independence, and activity lived in solitude, and 
gradually passed away. 

In Henri Giffard, the man was not less remarkable than 
the engineer. He was slender and nervous, supple, agile, 
and very dexterous of hand. He was capable of doing any- 
thing himself, and we remember one day having surprised 
him in the act of taking the stuffing out of an arm chair in 
his -parlor in order to remove therefrom a spring that he 
needed for an experiment, and another time we observed 
him making a photometer out of two pencils fixed in the 
cover of an almanac He informed himself in regard to 
everything he desired to do through experimentation. He 
wrote out with minute care the results of all his researches, 
of all his labors, and has left innumerable manuscripts in 
which will be found a wealth of scientific facts. 

His physiognomy was charming, and his clear, limpid 
eyes, full of loyalty and frankness, shone with uncommon 
luster. He was a fine conversationalist, was witty, and had 
a mind stored with incomparable technical erudition. He 
was reserved, and disliked the vulgarities and frivolities of 
the world, and so passed at times in the eyes of strangers as 
being cold and severe of address. Those who thus judged 
of him did not know him; for he had a warm heart, an 
inexhaustible generosity, and an exquisite delicacy. He 
disdained honors, and loved work above everything. An 
enemy to manifestations of an apparent wealth, he took 
pleasure in the practice of a simple and industrious life; 
but, when it became a question of. constructing machines, 
the millionaire made his appearance. He has been seen to 
expend 30,000 francs to construct a suspended car or a gas 
apparatus, and several hundred thousand to construct a cap- 
tive balloon. When it became necessary to aid a friend or 
do an act of charity, he took the gold from his coffers by 
the handful. He was a Meceenas to all aeronauts, and the 
benefactor of all those whom he knew. He gave incomes 
to his unfortunate friends, and owned near Paris a house to 
which tenants were admitted only on condition of being 
poor and of never paying their rent. Giffard hid himself to 
do good, and the good acts in which his life abounds he 
performed in secret. 

The man whom we weep is of those whom we never for- 
get. Whatever be the distance that separates the naastor 
from his disciples, let us promise him to make every effort 
to walk in his tracks to continue his good work. May his 
blessed name protect us! If there come hours of lassitude 
or. weakness, let us remember that we shall only have to 
visit his tomb to draw new strength therefrom. — Gaston 
Tmandier, in La Nature. 
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Mr. Dueberg's Theory of the Moon. 

To the Editor of the Scientific American: 

Whatever merit Mr. Dueberg's "new theory of the 
moon " may have, as mentioned in your paper of July 1, his 
method of illustrating it is certainly curious. To quote 
from the article: " Supposing the moon to possess air and 
water, these lighter and more fluent elements of her compo- 
sition would of necessity lie on the further side." For a 
practical illustration of this view, Mr. Dueberg suggests "a 
ball swinging in a circle by means of a cord; and if it be 
dipped in any liquid, the liquid will be rapidly accumulated 
on the opposite or outer side." Mr. Dueberg subjects the 
ball to the restraint of centripetal force — the string. He 
should subject each atom of water to the same restraint, and 
then see if it will go on the outer side. 

Water on the moon is surely subject to the earth's attrac- 
tion. It might be suggested to Mr. Dueberg to use a hollow 
ball filled with liquids of different densities, or with a liquid 
and a gas, and see if the lighter of them will get on the fur- 
ther side when swung around. 

It may be that if the moon were falling toward the earth, 
Mr. Dueberg's fluent substances might get on the further 
side of the moon, but it appears to the writer that he would 
have to have a retarding medium to accomplish that feat. 

Monroe McCabty. 

Hot Springs, Ark., July 7, 1882. 



Noiseless Alarms and Noiseless People Wanted. 

To the Editor of the Scientific American : 

There are many who work twelve hours per day, chang- 
ing at midnight; and as far as I am acquainted with this 
kind of work, they depend upon some one to wake them at 
the right time. So, at midnight, the "caller" will stand 
near the window of the sleeper, and call loud enough to 
rouse the sleepers for a block all around. Besides this, the 
cook in every boarding house must get up early to prepare 
the breakfast, and by the time the noisy cistern pump has 
sounded, and the noisy alarm clock, and the noisy calls for 
John or Mary, with the many other sounds, the weary 
ones who have only slept two hours are robbed of that 
which is to them very life. 

Kow, it seems to me, if we had a silent alarm clock to set 
at the head of the bed, with a string to reach from the 
clock to the hair of the sleeper, and fastened with a pin, then 
a ring to be loosened by the clock at a given hour so as to 
slide down on the string, this would wake up the early 
riser without a sound; or a watch might be made- with a 
hammer to strike out of the case, so that the watch might 
be placed with the hand in a glove, and when the hour 
arrives the hammer would strike the hand, and awake the 
sleeper. But how to make a noiseless cistern pump I do not 
see, nor do I see how Sally Ann, the cook, and John, her 
helper, can be improved so as to keep absolutely still. The 
fact is, our scraps of time are so valuable to somebody, and 
our habits so different, it is a sore puzzle to invent a univer- 
sal crank to fit every case. I give it up, but hope some 
inventive Yankee will see the " p'int," and help us lazy, 
sleepy ones, who are much in need of help. We want a 
noiseless alarm clock, and a noiseless pump, and noiseless 
cooks, and noiseless neighbors, etc., for which we are will- 
ing to pay a reasonable price to any inventor who can get a 
patent. 

T. O. B. 

Rockton, 111., July 11, 1882. 

RULES IN THE CUTTING OF UPPEES. 

BY A PRACTICAL WORKMAN. 

Eules or theoretical truths imply perfection in the materi- 
als they are applied to or embodied in, and all imperfections 
require them to be more or less modified to adapt them to 
the material. In the application of rules to the cutting of 
uppers, then, we must assume that skins will be perfect — 
free from spots, wrinkles, ruts, damages of every kind, clear 
and clean, at least comparatively. These we proceed to cut 
up in a certain regular way, which allows of very little 
waste. The waste, indeed, is reduced to its very smallest 
quantity, and so to lay on the patterns that this will be 
accomplished is the most difficult' thing to be done. Not, 
however, that the thickness, firmness, or fineness of the skin 
in different parts is to be overlooked, for such stock is sup- 
posed to be cut into goods of the first quality, and fineness 
and coarseness, thickness and thinness, firmness and loose- 
ness must each go into its proper place in the upper. The 
finest and firmest part of the skin is along the middle, from 
the butt to the neck; the heaviest part in the neck, and 
along the side, half way between the skirt and the back- 
bone; the thinnest in the flanks and shoulders. The heavi- 
est or thickest part of the fine stock should go into the vamp 
or front part of the shoe, where the most service is required; 
the heavier part of the coarse into the bottom of the quarter 
for the same reason ; the lighter and looser part into the top 
of the quarter or leg; while the finest and smoothest or 
best-looking part of any piece, should be where it will be 
most exposed to observation when worn. The skin 
stretches most in a crosswise direction, and this stretchiness, 
what there is of it, must, in the quarter, extend up and 
down the leg, not lengthwise of the foot. 

Bearing these things in mind, and supposing that the 



upper is to be cut in quarters and vamps, we first, if it be a 
good-sized skin, take off a row of quarters along the side; 
then a row of vamps, following one another from the butt 
to the shoulder; next another row of vamps following, if, 
in that way, they leave just width enough at the other for a 
row of quarters; if not, they are turned in any direction 
that will best take up the space, along with a row of quar- 
ters on the further side. Frequently/ it is easiest to turn 
the skin half way round, so as to cut the middle and remain- 
ing side together from the butt toward the neck. The neck 
is worked up into the wide quarters of a button-boot, these 
requiring to be thicker than the narrow ones, while the 
remaining part of the shoulder and the corners go into nar- 
row quarters or button pieces. Some part of the neck may 
have to be left as too coarse, and perhaps some of the quar- 
ter or button pieces will finish up a remnant too small for 
any of the set of patterns used. 

With patterns of a different shape, we still have to 
arrange them in a way to bring the toe part into or toward 
the middle of the skin, and the back toward the side, or 
turned in such a manner tliat no stretchiness will come in 
the forward part. A diagram will make the matter plainer 
than words. 

Our pattern proves too large, or the skin too small, to 
show just what we first intended, but it happens to be of 
the right size to illustrate several things in one diagram. 
Nos. 1 and 2 show how patterns may be turned crosswise of 
the skin at the butt, where there is commonly very little 
stretchiness. Nos. 1 and 3 show how other patterns than 
quarters may be placed; Nos. 3, 4, 5, and 6 represent the 




usual manner of taking out quarters along the side; while 
the two wide quarters in the neck may be taken out in the 
way represented, when the stock is firm; if not, they must 
be turned with the foot, part lengthwise or diagonal of the 
skin. Two of the vamps follow, while the other two illus- 
trate the liberty of placing them in any manner that maybe 
necessary. The unoccupied strip through the neck repre- 
sents a part that in India goat and kid skins- is too weak to 
be cut across without danger, though in Tampico and Cura- 
coa skins it is much stronger. No. 6 is a smaller-sized pat- 
tern, of the same kind as the others of that shape, used to 
fill a space too small for one of the larger ones. The little 
button-piece- and tongue are, like Nos. 1 and 3, strangers to 
the other patterns, and brought in to fill out the remaining 
corners of the skin. 

Few skins will cut up with as little waste as the one here 
represented. Even if there are no damages in them, there 
may be extreme thinness of the flanks, or coarseness of the 
neck, that cannot be worked into first-quality goods, such 
as are usually cut ftom clear stock. Wax calf and calf kid 
skins always have more of this kind of waste, and it is more 
difficult to turn the lower part of a quarter into the skirt 
along the belly. 

In the diagram we have used women's patterns, but men's, 
boys', misses', or children's would require no exception to 
the rules, nor any different distribution of the parts of the 
skin. Neither, it is obvious, does a half skin — a side of 
grain leather, kip, or split— demand any variation. There is 
only more surface and opportunity in the better portions to 
turn patterns in a variety of ways, when advisable, or to 
follow out a systematic method. 

Every new or different form of pattern, however, makes 
it necessary to study out a new arrangement to some extent, 
and some little experience, to ascertain what method of 
placing the patterns will give the best results, though not in 
a manner to violate any of the acknowledged rules. 

The objects to be kept constantly in view are four, 
namely — first, to cut stock economically, or so as to obtain 
the greatest number of uppers from a given amount; sec- 
ond, to put the strongest part of the material into that part 
of the upper most exposed to strain in wearing; third, to 
put the finest or handsomest portion into the part most 
exposed to view when on the foot; and fourth, to so cut 
the material that the stretchiness of it will do the least 
harjn. 

With good stock, a regular method of placing the pat- 
terns can be studied out and closely followed, while fulfill- 
ing all these requirements. With poorer stock, we can 
only do the best the conditions allow. — Shoe and Leather 
Reporter. 



A Cheap Electric Pile. 

Mr. Alfred R. Bennett, engineer for Messrs. D. & G. 
Graham, of Glasgow, read before the Philosophical Society 
of Glasgow, on the 7th of February, a very interesting rote 
on a new pile invented by him. 

This pile is composed of an iron vessel (enameled or not), 
of a porous cup, and of a strip of zinc. The space between 
the iron vessel and the porous cup is packed with iron in small 
fragments, such as lathe turnings, and the porous cup is 
filled with a solution of caustic soda or poiash. 

The idea of this combination is based upon the well-known 
fact that iron does not rust in solutions of the caustic alka- 
lies; and experience has shown that if a strip of iron and one 
of zinc are immersed in such a solution the iron becomes 
strongly electro-negative with respect to the zinc. It is the 
same with silver and gold and ihe metals belonging to the 
platinum group. 

Primarily carbon is slightly more electro-negative than 
metals with respect to zinc; but all such superiority soon 
ceases on account of the absorption of hydrogen by the pores 
of the carbon. Iron offers peculiar advantages. It is very 
cheap, and its solidity permits of attaching the connecting 
terminal, which is something that cannot be done with car- 
bon. It has been found, however, that an iron plate becomes 
rapidly polarized, because the hydrogen which is disengaged 
attaches itself to it and greatly increases the resistance. This 
difficulty is overcome by the use of small fragments of iron, 
because hydrogen disengages itself therefrom more readily 
than from a continuous surface. In order to facilitate such 
disengagement it is necessary to have care that the fragments 
be only wetted and not immersed in the solution; then the 
pile acquires to a high degree the faculty of preserving its 
electromotive power while working continuously under a 
feeble resistance. Under a resistance of twenty ohms the 
pile remains quite constant, and resumes, through rest, its 
electromotive power rapidly enough to permit its being em- 
ployed on the most active telegraphic circuits, and for the 
majority of practical purposes. 

This electromotive power varies with the nature of the 
iron, the purity of the solution employed, and the degree to 
which the iron is moistened by the solution. 

The electromotive power of a Daniell pile being 1, that 
of a Leclanche is, at the most, 130, and that of an iron pile 
varies from l - 15tol - 33. This latter figure is exceptional, 
and 1*88 must be taken as the mean. 

Mr. Bennett's pile has given good results in the experi- 
ments that have lasted for several months. — Bevue Indm- 



The Symptomatology of Bright's Disease. 

M. Dieulafoy lately called attention to certain symptoms 
of Bright's disease (parenchymatous and mixed nephritis) of 
which too little notice has, he thinks, been taken. The 
most important of them is frequency of micturition, a symp- 
tom which, although frequently associated with polyuria, 
may exist independently of any increase in the quantity. of 
urine. In some cases the symptom is very troublesome; the 
bladder has to be emptied twelve or fifteen times a night, 
and twenty or twenty-five times in each twenty-four hours, 
and this although the total quantity of urine may not amount 
to a pint. This symptom Dieulafoy proposes to term 
pollakuria, and it may be manifested in three forms: 

1. An early form may attend the commencement of the 
renal disease, of which it may be indeed the earliest manifest- 
ation and of considerable diagnostic significance. 

2. A late form, which attends the chronic stage of the dis- 
ease which has commenced acutely. 

3. A form in which the symptom is attended with great 
pain and distress, and is accompanied by tenesmus and spasm 
of the sphincter ani, lasting from three to eight minutes. 

Another symptom is irritation of the skin. M. Dieu'afoy 
asserts that it is met with in one-third of the persons suffers 
ing from "albuminous nephritis," whether interstitial, 
parenchymatous, or mixed, and that it is especially frequent 
in women. This symptom is also met with in different 
forms. Sometimes it has the character of ordinary pruritus, 
and may be thus the initial symptom of Bright's disease, 
preceding for months any other inconvenience. It has been 
explained by ursemia, and has been attributed to an excretion 
of urea by the skin, but in one of his cases the symptom was 
not present, although a large amount of urea was excreted 
by the skin. In other cases the itching is much slighter, and 
is described as resembling the sensation produced by the 
contact of a hair with the skin. 

The last symptom to which attention was directed is that 
which is described by patients as the " fingers going dead." 
It is a sensation of formication or cramp, accompanied by 
such pallor that the part looks altogether exsanguine. It 
may last half an hour or so, and then disappear entirely. 
Rarely both hands are affected, and when it is bilateral and 
partial the area is always symmetrical on the two sides. It 
appears to be due to a true vaso-motor disturbance. — Laneet. 



Poisonous Washing Compounds. 

Several cases of distressing if not dangerous poisoning by 
the use of compounds for lessening the labor of washing 
clothes have occurred recently among New Jersey laundry 
workers. The National Laundry Journal says that the State 
Board of Health are about to make examinations of the sus- 
picious preparations, intending to prosecute manufacturers 
i where dangerously poisonous properties are discovered. 
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THE STEAMSHIP AUSTRAL. 

The latest addition to the Orient Line of steamers, the 
Austral, is a distinct advance on the Orient, the first of her 
type, not only in respect of speed, but in the structure of 
the hull, the ventilation of the state rooms, the arrange- 
ments made for the importation of frozen meat from 
Australia, and the effectiveness of the vessel as an auxiliary 
to our naval force. She has been built by Messrs. John 
Elder & Co., of Govan, on the Clyde, under the superin- 
tendence of Mr. J. "W. Shepherd, a member of the Institute 
of Naval Architects. Her length over all is 474 feet, her 
breadth 48 feet 3 inches, and her depth moulded is 37 feet. 
Her displacement on the load line is about 9,500 tons. She 
is thus 10 feet longer, 2 feet broader, and 2 inches deeper 
than the Orient, but, as her lines are finer, her tonnage will 
not much exceed that of the Orient. She is built through- 
out of mild steel, and has three steel decks. She is divided 
below the inner skin and the double bottom into nineteen 
separate water-tight compartments, 
and in the hull proper within the in- 
terior skin she is divided by thirteen 
water-tight bulkheads, ten of which 
run up to the level of the main deck. 
If the whole of the lower compart- 
ments were filled with water, the effect 
would be an additional draught to the 
extent of 18 inches, and if the sea got 
into two of them, the stability and 
the surplus buoyancy of the vessel 
would prevent her from being endan- 
gered. 

Above the main deck the ship Is 
divided into seven fireproof compart- 
ments, all in communication with the 
main deck; and, as the pumping power 
provided is equal to 2,928 tons per 
hour, there is ample arrangement made 
for flooding any of the compartments 
in case of fire, or extracting the water 
in case of their becoming waterlogged. 
In the event of the engines being dis- 
abled, the vessel is provided with four 
masts, the fore and main being square- 
rigged, and the mizzen and jigger hav- 
ing fore and aft sails, which, combined, 
will give about 28,000 superficial feet 
of canvas: thus the vessel is well un- 
der command independently of steam 
power. These provisions for the general safety of the vessel 
are supplemented by unusual care for the comfort of the pas- 
sengers. The cabins are all placed within the area of the 
ship, with a gangway, four feet wide, running right along the 
vessel, outside the state rooms, and at frequent intervals 
across the ship. This permits each state room to be con- 
structed like an ordinary compartment, with windows in- 
stead of portholes; and the porthole in the side of the ship 
may be opened even in rough weather without any fear of 
water entering the cabin. If a sea should strike the vessel 
when the porthole is open, the water will fall on to the gang- 
way. Upon the upper deck, the gangway running round 
the whole of the vessel is perfectly open to the air, while it 
is covered above; and the passengers may promenade there 
with the full advantage of an open sea before them. The 
passage round the ship leads fore and aft on each side of 
the saloon, so that persons can go to either end of the ship 
without passing through the saloon. Besides this, there are 



numerous cross passages, three feet wide, between the 
several quadrangles of state rooms, an arrangement that 
offers unusual facilities for moving about the ship. The 
saloon is a handsome apartment, paneled with walnut and 
embellished with carved shields representing the arms of 
various nationalities. Arrangements are made for the usual 
long tables, but they can be also divided into sets of a dozen 
or even four seats. The most striking characteristic of the 
saloon, however, is the row of dome-shaped painted-glass 
windows down each side. These can be lowered at will in 
all weathers, because, instead of opening on to the sea, as 
usual, they merely admit air from the long corridors. Effec- 
tive ventilation is provided for the saloon by a centrifugal 
fan, worked by a small steam-engine. The fan forces a 
continuous current of pure air into the apartment, and the 
foul air finds its way out through an ornamental opening 
above each window. The public rooms, the engine-room, 
pantries, and passage ways are lighted by the electric light, 




THE OPERATION OF TRANSFUSING BLOOD. 

fitted up by Messrs. Siemens with nine arc lamps and 170 
Swan lamps. Five of the arc lights are placed in the 
engine room and four on the deck The current is pro- 
vided by two of Siemens' alternating current machines, each 
driven by a separate engine. — The Illustrated London News. 

: « in » : 

A Government Fish Steamer. 

The Government is now building in Delaware a fine new 
iron steamship for the special use of the Fish Commission. 
It is to cost $2CO,000, to be named the Albatross, and to 
be ready in about four months. Its dimensions will be; 
Length, 205 feet; beam, 27 feet 6 inches; depth of hold, 16 
feet 9 inches; burden, 800 tons. Among the special appli- 
ances fitting the vessel for its purpose will be a deep sea 
dredge and eight miles of wire rope. One of the first im- 
portant services of the Albatross will be the transportation 
to London of the collection which will represent this coun- 
try in the great Fish Exposition next May. 



THE DIRECT TRANSFUSION OF BLOOD- 

Among the various methods of transfusing blood that 
have been employed, the most commendable appear to be 
those of Dr. Ore, of Bordeaux, and Dr. Roussel, of Geneva. 
The process of the latter has recently occasioned a remark- 
able cure which has attracted much attention from the medi- 
cal world, and we are therefore glad to make it known to 
our readers. Facts, as we know, speak for themselves, >o 
we will give these in a succinct manner. Mrs. M., aged 
31 years, had had five living children and two miscar 
riages. In December, 1881, after six months of gestation, 
she gave birth to two children — one of them was stillborn 
and the other lived for a few hours only. The patient in 
spite of all cares gradually became feeble from" week to 
week. She was attended by her physician, Dr. Chauvin, 
and »y Drs. Brochin and Pean. On the 31st of January she 
went from bad to worse; and, on the 1st of February, there 
was little hope for her. Anorexia, vomitings, insomnia, 
inertia, diarrhea, anemic hectic fever, 
cadaverous face, and approaching dis- 
solution; such were her symptoms. 
Drs. Pean and Brochin then suggested 
transfusion as a last resource. This 
was performed by Dr. Roussel, who 
describes the remarkable operation as 
follows: On the 5th of February Dr. 
Brochin came to the Grand Hotel to ask 
my concurrence. 1 found the patient 
inert, scarcely conscious, without heat, 
without respiration, as pale as a corpse, 
veins invisible, and pulse filiform at 
140. 

The heart and lungs appeared to me 
to be healthy, and I consented to oper- 
ate, February 7th, 4 o'clock P.M. The 
patient is in the state above described; 
to-day she has had diarrhea nineteen 
times; her pulse is filiform, tremulous, 
and 150. The sister and husband of 
the patient offer me their arms; but, 
after an examination, I prefer to make 
a choice elsewhere. ■ There is made 
known to me a business man of the 
street who employs many strong woi k- 
men. Mr. Z. at once comprehends the 
importance of my request and causes 
his meu to call, and to them I explain 
that it is a question of saving a mother 
of a family by giving her a little blood taken from the arm 
of one of them by a single puncture which I affirm will be 
harmless. Several consent. I select a young man of about 
thirty years of age, healthy and robust, named Adrien Re- 
naud. We go up to the patient's room, where are pre- 
sent Drs. Brochin and Chauvin and the husband, sister, 
and other relatives. The transfuser is washed in warm 
water to which has been added a little soda. I uncover 
the breast of the patient, and stretch her arm along the 
edge of the bed. I seat R., and place his arm parallel 
with that of the patient, and surround it with a bandage so 
as to cause his veins to swell. After having carefully 
sought and noted with Ink the course of the humeral artery 
at the bend of the elbow, I mark a point of ink at two cen- 
timeters beyond the course of the artery, on the median 
vein, which appears to be prominent and well swollen with 
blood. Resting the initial cylinder of the transfuser in such 
a way that it figures the circumfereuce of this central point. 
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I cause the annular cupping apparatus to adhere' by a pres- 
sure on its bulb. 

Then, turning to the patient, I find that her veins are so 
bloodless as to be invisible. I succeed in discovering them 
by placing a bandage on her arm. I raise a fold of the skin 
transverse to the median vein, and, cutting it with the bis- 
toury, find that the vein is bluish and very narrow. I prick 
it with a fine erine, and then, removing the bandage from 
the arm, confide to Dr. Brochin the care of cutting a small 
piece from the vein with the point of a fine scissors and of 
introducing the canula into the narrow vessel. A few 
drops of very pale, thin, and incoagulable blood run out. 

During this time I have dipped the bell of the aspirating 
tube of the instrument into a vessel of water heated to about 
40 degrees. By working the bulb, this water fills the entire 
transfuser, heats it and expels the air that it contains. It 
was after all the air was expelled by the water that Dr. 
Brochin introduced the canula into the patient's vein. 

The patient is now in such a state of inertia and anemic 
anaesthesia that she makes not even the slightest movement, 
either during the incision of the skin or during the prepara 
tion of the vein. 

Our two subjects are now united by an uninterrupted 
channel full of water and free of air. A 
sharp tap on the head of the lancet opens Re- 
naud's vein, and his blood soon makes its 
appearance at the orifice of the tubes, after 
having driven the water before it. The water 
section tube as well as the expulsion tube are 
closed, and a direct current of blood is set up. 
Slowly, never removing my eyes from the 
patient, I press the pump bulb, and force 
the blood easily into the vein in quantities of 
10 grammes each time. At the tenth con- 
traction of the bulb the patient breathes more 
deeply and quickly. When questioned she 
answers that she feels no discomfort, but 
experiences a heat rising from her arm into 
her breast. 

Dr. Brochin easily ascertains under his fin- 
ger that the blood is distending the rubber 
tube and the vein at each pressure; and, 
moreover, we all perceive the vein becom- 
ing more apparent and turgid as far as the 
arm pit. 

At the seventeenth injection of ten 
grammes, perceiving a resistance in the bulb 
and a slight agitation in the patient, I stop 
transfusing, after 170 grammes of Renaud's 
blood have passed into the patient's veins. 

The preparations for the operation were 
somewhat prolonged by the absolute lack of 
comfort and room in the apartment. It was 
difficult to light the latter well, and Dr. 
Chauvin was good enough to hold a lamp 
so as to light alternately each subject. The 
operation itself lasted five minutes. 

Renarrd's arm was dressed with a simple 
bandage, and he returned to his work very 
much pleased with the service that he had 
rendered. 

February 8th. — The patient has slept, al 
though she has awakened several times. 
During the day she has eaten six times. She 
has spoken aloud, and has not felt the least 
pain. 

February 9th. — The patient has slept well 
the entire night, and for the first time in six 
months. 

Feb. 10th and 11th. — State of convales- 
cence assured. 

February 12th and 13th.— Madame M. is 
sitting up, and is certainly cured. Hereafter 
she can dispense with my care. 

Such is the interesting case that we have 
desired to make known. It now remains to 
say a few words in regard to the instrument 
employed by Dr. Roussel — his transfuser. 

The apparatus consists of a soft, elastic 
warm, and moist tube, after the style of the 
blood vessels, designed to be placed between the vein that | 
yields the blood and that which receives it. This tube car- 
ries a suction and force pump, which gives impulsion to 
the venous blood, while measuring the quantity ana velo- 
city of the same. Two bifurcations, one at the beginning, 
and the other at the end of the tube, allow of the entrance 
and exit of a current of warm water so as to drive out the [ 
internal air and heat the instrument without the water itself 
being forced into the patient's circulation. — La Nature. 

The nitric solution of the two metals is mixed in a beaker, 
or a large porcelain crucible, with 4 to 5 c. c. of pure glyce- 
rine, supersaturated with ammonia, and mixed with 10 j 
to 15 c. c. of concentrated soda-lye. The clear liquid thus 
obtained is heated, and boiled for three to five minutes ; the 
formation of a silver deposit on the sides is prevented by 
stirring with a glass rod. When cold the reduced silver is ] 
filtered off, washed witli boiling water, with warm dilute 
acetic acid, and again with hot water. The acetic acid in 
the filtrate is neutralized, and the lead thrown down with 
sulplrunled hydrogen. The separation of silver from lead 
is practicable in presence of copper and bismuth, as the oxides 
of these metals are soluble in glyceric alkalies. — E Donalh. 



THE AMERICAN TUNNY. 

BT O. F. HOLDER. 

Probably no family of fishes exceeds the mackerels {8com- 
brince) in their economic value. . Having a wide geographi cal 
range, the different genera are found in almost all the waters 
of the world, everywhere being a benefit to man, and from 
their beauty, form, ana peculiar habits attracting universal at- 
tention. The family is divided into four sub-families: 1st. 
Scoinbrinse, distinguished by the short first dorsal and the 
wide space between it and the second, and the pec- 
torals high up, including the genus Scomber, or common 
mackerels. 2d. The Orcyninae, of which the subject of our 
illustration is a member. Here the spinous dorsal is contigu- 
ous to the soft, the pectorals comparatively low, the- caudal 
peduncle with a median adipose carina, or fleshy keel and 
two others, one above and one below, converging backward. 
This sub family includes orcynus, sarda, and cybium, and 
related forms. 3d. Thyrsitinse, in which the spinous dorsal 
is also long and pectorals comparatively low, but the caudal 
peduncle is not keeled This family includes the genera 
thyrsites. ruvettus, etc. 4th. Gempylinse, distinguished from 
the others by the very long body (the height being less than 
a tenth of the length), and the numerous spines of the first 






THE AMERICAN TUNNY. 

dorsal, represented by the genus gempylus. Very recently 
an American tunny was brought into Fulton Market, and 
from its great size attracted general attention. It was 
nearly nine feet long, and weighed between 8i and 900 
pounds — a magnificent fish, its entire make up denoting 
wonderful speed and activity in its native element, where, 
with their rich coloring, iridescent and silvery tints, they 
present a wondrous spectacle. It is rarely that they are 
captured so near New York city. . In Rhode Island and by 
some of the more northern fishermen it is called the albicoie, 
as well as American tunny, and its range is from Newfound- 
land to Florida Rondelel figures a tunny under the name 
Thon, and another species which he calls Pelaniyde, or Thon 
d'Aristole. The first he denominates in Greek as Orkunos, 
which, he says, is the "Grand Thon." The generic name 
now used is evidently from the old Greek designation, and 
tunny is from thynnos, the more common term in use among 
the ancients. The fish seems to have been well known along 
the Mediterranean Sea. Rondelet figures a bize, which he 
calls also sarda, and which he says is called by Pliny pela- 
mydes. It will be seen; then, that these names, which are 
retained by modern naturalists, were used by the earliest 
writers to designate species very closely allied. 



Storer says: "The species known along our coast as hcrsc 
mackerel and albicore comes on to Massachusetts Bay about 
the middle of June and remains until October It is fre- 
quently taken for its oil, which is taken from the head and 
belly, a single specimen often yielding twenty gallons." 

They grow to a great size, and in 1855 one was caught off 
Lynn, Mass., that weighed over 1,000 pounds, was 10 feci 
long, and 6 feet in girth. It was presented to the Lynn Natu- 
ral History Society by Dr. J. B. Holder, who was then ihu 
honorary curator. In a memorandum note in the History 
of Lynn, Dr. Holder says: ' ' In this year (1850) they were very 
abundant, small ones being seen jumping out of the water; 
and I have measured several that were 10. feet inlength." 

After this they were rarely seen, but in 1871 a number 
were observed, as well as great quantities of a small tunny, 
Orcynus attileratus, which, remarkable to relate, and show- 
ing their great range, had previously only been known in 
the Mediterranean Sea. The common tunny of the locality is 
the Thynrms vulgaris, and is said to have been seen in our 
waters. It attains a much greater size than its American 
representative (Orcynus secundo-dorsalis). Specimens have 
been found 20 feet in length, exceeding half a ton in weight. 
A casual observer would hardly note a specific difference 
between the two, so much do they resemble 
one another. From a very remote period 
the fisheries near the Island of Sicily have 
been valued, and in the summer vast shoals 
of them are caught in large nets or by means 
of what the Italians call tonaro. 

In appearance the thynnus bears a close re- 
semblance to our mackerel, except in point of 
size. Each jaw is furnished with a row of 
small Sharp pointed teeth, slightly curved in- 
ward; the tongue and inside of the mouth 
are very dark colored; the cheeks covered 
with long narrow pointed scales; the oper- 
culum is smooth; the dorsal and anal fins ar.: 
followed by nine small finlets, and the tail is 
crescent-shaped. The upper part of the body 
is very dark blue; the belly a light gray, 
spotted with silvery white; the first dorsal fin, 
pectorals, and ventrals black; the second dor- 
sal and anal nearly flesh colored, with a sil- 
very tint; the finlets, above and below, yel 
lowish, tipped with black. This description 
well applies to the American tunny, though 
the Fulton Market specimen had lest its bril- 
liant colors when we saw it. Mr. Garrell, 
quoting from Mr. Couch, says -that "the 
tunny appears on the Cornish coast of Eng- 
land in summer and autumn, but is not often 
taken because it does not take bait, or at least 
the fishermen use no bait that is acceptable to 
it, and its size and strength seldom suffer it 
to become entangled in ihe nets. It feeds on 
pilchards, herrings, and perhaps most other 
small fishes, but the skipper (Esox saurv.i) 
seems to be its favorite food, and it has been 
seen to leap in the air after theui and endeavor 
to cut them down after the manner of the 
thrasher. 

According to a French writer the greatest 
tunny fishery of the present day is that at 
Provence. Here the haul is made by an in- 
closed net called the madrmg'-e. Thenetcon- 
sists of a combination of nets, which is quickly 
cast into the sea to head the tunnies at the 
moment of their passage. When the senti- 
nels posted for the purpose have signaled the 
approach of a shoal of tunnies and its directio 
by the indications of a flag which points to 
the spot occupied by the finny tribe, the 
fishing boats are immediately directed to the 
spot indicated and ranged in curved lines, 
forming, with the light floating net, a half 
circular inclosure turned toward the shore, 
the interior of which is called the garden. 
The tunnies thus inclosed in this garden be 
tween the shore and the net become crazed 
with terror; as they advance along the shore 
they press upon the inclosure, or rather a new interior 
inclosure is formed with other nets held in reserve. In 
this second inclosure an opening is left through which 
the fish have to pass. In continuing thus to diminish the 
space by successive inclosures each occupies a smaller diame- 
ter, in which the fish are inclosed in about a fathom and a 
half of water. At this moment a seine is thrown into the 
garden, this is in turn hauled by the men into shallow water, 
and the small ti>h taken by hand, and the larger by hooks 
made for the purpose and thrust into the gills. A single day 
of such fishing will oftentimes produce 16,000 tunnies, rang- 
ing from twenty-five pounds upward. The madrague 
above mentioned is a permanent fishery, and consists of a 
vast inclosure formed of nets into various chambers, sup 
ported by corks and held in place by weights. The net is 
intended to arrest the shoals of tunnies as they leave shallow 
water for open sea. For this purpose a long alley or run is 
established between the sea shore and the park or ma- 
drague. The fish follow the run, and after passing from 
chamber to chamber, at last find their way into the interior. 
To force' them near the "park" long nets are used, hauled 
by boats, and finally, when they are thoroughly in the toils, 
the net is raised to the surface, and the victims killed with 
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poles and various weapons, the sport, if it can be called such, 
lasting the entire night. 

As an eating fish il is there preferred to the salmon, and a 
French gourmand says of it: " For our part we put it far 
above salmon. Nothing is comparable to the fresh tunny 
thrown into a hot frying pan, and sprinkled with vinegar and 
salt When properly cooked nothing can be more firm or 
savory. In short, nothing of the kind can rival or even be 
compared with the tunny as we find it at Marseilles and 
Cette." 

The large tunnies of our coast are by no means such deli- 
cacies, though their cousins, the mackerels, when fresh and 
broiled — not fried — are equally up to the French ideal. 

4I I I » 

Tbe Viscosity of Liquids, and Its Relation to 
Chemical Constitution. 

The time that it takes a liquid to flow through a capillary 
tube, under certain conditions, will depend on its viscosity. 
By comparing different liquids under exactly the same 
experimental conditions, the difference in tenacity, or their 
specific viscosity, can be determined from this difference in 
time. Richard Pribram and Al. Handl have been able to 
prove experimentally that there is an undeniable relation 
existing between the specific viscosity of homologous liquid 
substances and their chemical constitution, and that these 
can be expressed by definite rules for certain substitutions. 
By means of new and very carefully prepared pure sub- 
stances, they have recently increased the number and value of 
their experiments. These have been published in two very 
exhaustive memoirs presented to the Vienna Academy of 
Science, and with them the conclusions drawn from all their 
observations. Omitting the special description of the appa- 
ratus employed, and the details of the* separate experiments 
given in the original, the N alurforscher gives the following 
summary of their work. 

The first question to be answered by farther experiment- 
ing was in regard to the action of isomeric esters (or com- 
pound ethers), of which Gueront had asserted that they pos- 
sessed equal fluidity for equal volumes, the statement being 
based upon a few observations. It was not found to be 
strictly correct. It is true that the tenacity (or viscosity) 
for equal volumes of isomeric esters did not vary a great 
deal ; but these variations ought not to be neglected, and it 
was found that there was a regularity within these varia- 
tions which was clearly apparent if the esters were grouped 
together according to their composition. 

If those esters were grouped together, in which the iso- 
merism is due to simple interchange of alcohol radical for an 
acid radical, the table showed that in those cases where a 
difference could be seen with certainty, an ester containing 
a higher alcohol radical would possess greater viscosity, 
while the one containing a higher acid radical would, of 
course, have less tenacity, or greater fluidity. In general, 
these differences of specific viscosity for equal volumes 
increase as the molecular weight of the alcohol radical 
increases. 

Interesting relations were further apparent in comparing 
isomeric ethers, in which the isomerism is due to a different 
arrangement of atoms in (he alcohol radical or the acid radi- 
cal. The compounds of this series which were examined 
showed that esters containing normally constituted radicals, 
were more viscous than those isomeric with them, and this 
was equally the case whether the isomerism was in the alco- 
hol or in the acid radical. 

Experiments were then made to ascertain whether similai 
relations to those last mentioned also existed in the other 
series. Among the haloid compounds of alcohol radicals, 
the butylic compounds acted the same in this respect as the 
esters. With propylic compounds, however, the difference 
in tenacity for equal volumes was very small, while for equal 
quantities the differences were larger; but in an opposite 
direction, the normal compounds having the smaller vis- 
cocity. 

The aldehydes, like the ethers, showed greater fluidity in 
the normal compounds. The isomeric alcohols showed no 
regularity in the few examples examined, which belong 
here, A few nitro-derivatives of the fatty series, that can 
be introduced here, exhibited as little regularity. 

" Now, if we take a general survey of the relation of nor- 
mally constituted substances to the isomeric ones in the 
different groups, it will be seen that in the majority of 
cases the normal compounds have the greater viscocity. 
This rule applies to all the esters, the aldehydes, propylic 
alcohol (at 50° C), nitropropane, butyric acid, and butylic 
iodide; on the contrary, the propylic haloids, butylic alco- 
hol, and nitrobutane, all deviate from the rule." 

The relation which Brdhl has very recently described as 
existing between the specific refractory power, and the pre- 
sence or absence of numerous conditions of the atom in the 
molecule, gave them occasion for observing the specific 
viscocity in this direction. It was found that when an alco- 
hol passed into an aldehyde or ketone, the fluidity increased. 
This is considerably greater when two hydrogen atoms go 
out, and there is a double bond formed between a carbon 
and an oxygen, than in those cases where the loss of hydro 
gen is compensated for by a double bond between two atoms 
of the same kind. This decrease of viscocity, when an alco- 
hol goes into an aldehyde or ketone, is always the same per 
cent of the whole, whether calculated to volume or to quan- 
tity (weight). With increasing molecular weights, how- 
ever, the absolute difference between homologous alcohols 
and their corresponding aldehydes or ketones is always 
greater. 



The observations that have been made by this grouping 
maybe embodied in the following general statement: "In 
homologous series, the increase of viscocity is in general 
proportional to the increase of molecular weight. The 
coefficient of increase, however, depends upon the structure 
of the molecule, and is constant only in those cases where 
the members of the homologous series, considered as binary 
compounds, contain one member that is fixed, and the other 
variable. In the series of halogen derivatives of normally 
constituted hydrocarbons, the form of the molecule has less 
influence than the weight of the molecule; with so-called 
isomeric compounds it is distinctly noticeable." 

What was previously ascertained concerning acids was 
merely confirmed. An exhaustive discussion of the obser- 
vations made on alcohols, and a comparison with the older 
results of Rellstab, lead to a surprising result, namely, that 
the two curves (of tenacity and molecular weight) run par- 
allel only when the two butylic alcohols change places, the 
isobutylic alcohol being put in the normal series, and the 
normal alcohol transferred to the isomeric series of alcohols. 
Finally, the nitro-compounds confirm the law that the- vis- 
cocity increases nearly in proportion to the increase of 

molecular weight. 

« m» 

NEW FORM OF BRIDGE SUPPORTS. 

The accompanying diagram illustrates designs by Mr. J. 
P. Smith, Leicester, England. He proposes, says the Engi- 
neer, that bridges shall consist of iron or steel cylinders of 
any reasonable diameter, made up with plates riveted to 
rolled iron or steel ribs, the strength necessary to carry any 
weight required; they are generally of a circular section, 
and the lower half of the cylinder, or inverted portion of 
the arch, supports the upper half, and has a continuous 
bearing on the ground or bed of the river its whole length; 
the larger the cylinders the more stable the bridge. These 
bridges, or cylinders, may be riveted up in dry dock, a por- 
tion of the ends covered with movable plates, floated into 
position and sunk; the only trouble iu foundations being in 




cases where the bed of the river is rocky and uneven, then 
it is necessary to level or groove the bottom with " jump 
ers " from a platform over the line of intended cylinder. 
For small water-courses under turnpike and other roads, 
Mr. Smith says these bridges may be riveted up on the spot, 
rolled in, covered over, and the bridge is made as in Fig. 3, 
without any piling, diverting watercourse, building foun- 
dations and arches, or other trouble and expense usual in 
the old style of building bridges. 

Where railroads are to be formed over frequently flooded 
or boggy land, a number of these cylinders laid side by side 
— as in Fig. 2 — will, it is claimed, save railway companies 
the enormous cost of foundations. The cylinders having a 
continuous bearing the whole width of the railway cannot 
possibly sink very much, and the rail level would be made 
good on the top in case of any subsidence. 



Light and Color. 

BY ALFRED DANIELL. M.A., B.SO. 

Light is a form of wave-motion in the all-pervading ether; 
and it scarcely needs, nor does space allow, a lengthened 
discussion of the varieties of converging proofs which aid 
one another in forcing us to this conclusion. If we throw a 
couple of stones on the surface of water, we find a couple 
of systems of rings produced, which at their points of cross- 
ing present the appearance of engine-turning. Where the 
crest of one coincides with the crest of the other, there is 
double upheaval ; where the trough of one coincides with 
the trough of the other, there is double depression. Where, 
however, the crest of one coincides with the trough of the 
other, what do we find? Neutralization of effects — no 
effect, no motion ; for the instant a state of rest. This is 
exactly what happens when two beams of light coming, or 
appearing to come from two points exceedingly near to one 
another, are allowed to shine upon the same spot. The 
phenomena of interference of light are* phenomena in which 
light added to light produces darkness in some places, and 
extra brightness in others — darkness when the same spot is 
affected by waves which are in opposite places, and increased 
brilliancy when the waves are in accord with one another. 
This is a matter capable of easy explanation when the phe- 
nomena of light are considered as due to wave-motion; but 
under the old corpuscular material theory of light it was 
very difficult to explain, as indeed it was to understand or 
believe the explanation offered. 

The phenomena of color.are again due to waves of differ- 
ent lengths. Each color and shade of color, provided that 
it is in the spectrum, is due to a special wave-length. The 
waves of light which produce in our eyes the impression of 



deep red have a length of about the 87,640th part of an 
inch; and since the ripples of 192,000 miles of space break 
upon the eye in a second, we learn that during each second 
we spend in contemplating the planet Mars, or any red star, 
the. prodigious number of 458,000,000,000,000 break upon 
the eye; and if the red object we look at be terrestrial, it 
must be in a state of continued vibration, which enables it 
during each second to start this enormous number of waves 
traveling through the ether and striking the eye. The other 
extreme in color is produced by certain violet rays, which 
have a wave-length of the 60,000th part of an inch, and of 
which more than 700,000,000,000,000 strike the eye during 
every second. But there are still more rapid vibrations, 
propagated by the ether, to which our eyes are not sensi- 
tive, but to which our photographic plates do respond; and 
there are vibrations, slower than those of the extreme red, 
to which our eyes are not specially sensitive, but which our 
skin and general bodily organisms perceive as heat rays. 
The slower waves are thus the cause of radiant heat, the 
more rapid ones cause the sensation of light, and the most 
rapid produce the chemical effects upon which photography 
depends. Yet there is no broad line of demarkation between 
these departments of energy-bearing waves. The red rays 
are felt to be warm by the hand, and seen by the eye to be 
red ; the violent rays are seen by the eye to be violet, and 
are also found to be active in relation to photographic 
plates. What lies beyond these we do not know. There is 
no probable reason, in the nature of things, for such a limit- 
ation of vibrations in the ether to one or two octaves; but 
whether there be or be not any radiations through space 
which are slower or more rapid than those with which we 
are acquainted as heat waves, light- waves, or actinic waves, 
it remains that we do not know anything about them, for 
we have no senses which perceive them, and we have as yet 
discovered 10 instrumental means for their detection. Yet 
we suspect their existence. Many of the vibrations of lumi- 
nous bodies are connected with one another in the same way 
as the harmonics of a low musical note are related; and 
thus we may, without any material call upon our imagina- 
tion, suppose ourselves to be in relation to the vibrations of 
light in much the same position as we can easily suppose a 
grasshopper to be on listening to the boom of a church 
organ. The grasshopper can hear sounds which are beyond 
our hearing, sounds high and keen edged, sounds like those 
which he himself makes: but it is probable that we in our 
turn can hear low tones which the grasshopper cannot hear, 
and that on listening to a full-chorded combination of 
sounds, the insect would be deaf to the lower notes, and 
would hear simply a crowd of harmonics, which would 
seem at first to bear no relation to one another. In the same 
way, we can suppose ourselves to be blind and devoid of 
sensation in respect of those long fundamental waves in the 
ether, of which these light rays and heat rays are some of 
the harmonics. Too much stress must not be laid on this, 
however, because our knowledge (though growing) is not. 
yet very great in this regard; and there is not much evi- 
dence that (here is any material loss of recognizable or per- 
ceptible energy in the shape of unrecognizable or impercep- 
tible radiations. 

Color in the theory of light resembles pitch in the theory 
of sound. Both depend upon the length of wave which 
strikes upon the appropriate organ of sense after traveling 
through the appropriate medium. Yet though they depend 
upon the length of wave, the length of wave does not 
explain the sensations of color or pitch. The theory of 
light and that of sound are both, in the most rigid sense, 
sciences of calculation, of applied mathematics, mechanical 
sciences. They have nothing to do with the emotional 
effect of the harmony of colors or of sound; or with the 
relation between beauty of color or of sound, and the admi- 
ration which this calls forth from a sensitive mind. They 
have to deal" with vibrations alone, and a transversal vibra- 
tion in the ether, having a wave-length of the 51,110th of an 
inch, and falling on the retina of the eye, may or may not 
rouse the enthusiasm of the mind which is behind the eye 
that perceives the blue of heaven; but physical science, con- 
cerning itself with the vibration as such, and as such only, 
stops short where physiology and psychology take up the 
burden of discovery and of explanation. 

White light, such as that which comes to us from the sun, 
is composed of almost all the vibrations within the limits of 
visibility, simultaneously traveling through space, and sim- 
ultaneously striking our eyes. When a ray of bright white 
light strikes the eye, we have no sense of any special color 
in the mixture, and this is the sensation of white light; the 
mixed sensation of all colors, of which none preponderates, 
is the sensation of uncolored or white light. If an orchestra 
sounded forth every imaginable note within the compass of 
our hearing, the blinding flare would not produce in our ears 
the effect of any particular pitch ; the result would simply 
be an indescribable Wagneresque ocean of pitchless sound. 
So it is, and as wonderful, but that we are more accustomed 
to it, every time we behold white light; and our object 
when we endeavor to procure what we call pure white light 
is to procure light which is due to all possible vibrations, of 
which no one preponderates' over the other so as to impress 
the aggregate result with its own Colored individuality. — 
Journal of Gas Lighting. 

« hi » ■ 

The American Association. 

The annual meeting of the American Association for the 
Advancement of Science will take place at Montreal (not 
Buffalo as stated in our last), on Wednesday, Aug. 23, 1882. 
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EECENT INVENTIONS. 
A Novel Folding Barrel. 

Mr. Armistead Barksdale, of Statesville, N. C, has 
patented a foldingbarrel or hogshead for transporting tobacco 
or other dry substances that may be folded when uot in use. 
The staves of the barrel are straight, and the barrel is divided 
into three sections, the staves being secured to metal hoops 
or bands by rivets. The bands are hinged together by nar- 
row links at one of the 
folding joints and wide 
links at the other. The 
ends of the hoops have 
eyes adapted to fit to- 
gether and receive a 
locking bolt, which 
fastens the sections 
firmly together when 

the barrel is setup. The heads are made in two parts, and 
are secured to wooden hoops by rivets, the hoops being laid 
edgewise against the face of the heads and flush with their 
outer edge. The heads are attached to the body of the bar- 
rel by thumb-bolts, which pass through the hoops and 
staves. To pack the barrel it is laid on its side and the 
heads removed. The sections of the barrel are then folded 
on each other, and one of the heads placed on the top and 
the other on the bottom, and the whole screwed together by 
bolts. In this form the barrel can be handled with conven- 
ience and occupies but one-tenth space of one set up. 




Grain Car Door. 

An ingenious device by which the closing of the doors of 
grain cars is insured has recently been patented by Mr. 
Martin (Jraff, of Terre Haute, Ind., and is shown in the an- 
nexed engraving. To the door posts of a grain car are 
hinged doors, C. To the 
outer corners of the doors are 
attached eye straps, D, of 
hinges, the shanks of the 
hooks of which pass tnrough 
holes in the inner ends of 
tubular sockets, F, that are 
inserted in recesses in the in- 
ner sides of the door posts, 
where they are secured. 
Upon the shanks of the hooks 
within the sockets, F, are 
spiral springs, the forward 
ends of which rest against 
the end of the sockets, and at 
their rear ends rest pins at- 
tached to the ends of the 
shanks of the hooks. When 

the doors are unfastened the pressure of the grain causes 
them to swing out, and the outward movement compresses 
the springs. When the doors are released from outward 
pressure the tension of the springs clones them. A handled 
eccentric provided with bolts is attached to the door, by 
which it is locked and held to its place. 




An Improved Shackle. 

Mr. James M. Trackwell, of Skookumchuck, W. Ter., 
has lately patented a useful improvement in shackles, by 
which they are made more convenient for applying and re- 
moving, and are more secure for use than those ordinarily 
constructed. The improved shackle is shown in the an- 
nexed cut. The body of the shackle is made in two half 
ring parts, and upon the end of one of these parts is formed 
a projection having an eye at its outer end to receive a chain 
when two shackles are to be connected. In the inner side 
of the projection is formed an aperture or socket to receive 
a lug formed upon the corresponding end of the other part. 
Upon the other ends of the half ring parts are formed lugs 
which have notches in their edges for the spring catches of 
the lock to engage with. In 
the edges of the ends are 
dovetailed recesses to receive 
the corresponding projecting 
ends of the top and bottom 
of the lock, J, which has in 
its inside recess spring 
catches that engage with the 
notches on the ends of the 
half parts. The key of the 
lock is made in two pieces, 

that are pivoted to each other at a little distance from their 
forward ends. The forward parts of the key are made thin, 
and have square hooks formed upon them which project in 
opposite directions. When these blades of the key are 
brought into position parallel with each other, they are 
passed into a narrow key hole in the outer end of the lock, 
and by pressing the handles the hooks at the ends are pro- 
jected, so as to press the spring catches outward and release 
the lugs on the shackle, and then by pulling the key out- 
ward the lock is withdrawn from the lugs, allowing the 
shackle to be separated. 




A New Vehicle Axle. 

A device for preventing wagon wheels from moving in 
and out on their axle spindles is shown in the annexed en- 
graving. A is a square axle prolonged into a round spindle, 



and across one of its faces, a little in the rearof its shoulder, 

are formed several parallel grooves. B is a collar provided 

with a square sleeve that fits on the axle. A, and the collar 

extends over on the 

spindle, so as to come 

against the hub of a 

wheel on this spindle. 

When the collar and 

sleeve are moved out 

against the wheel it is 

held in place by a bolt passed through holes near its edge 

and through one of the grooves in the side of the axle. There 

being a number of grooves the collar may be adjusted to 

suit any wheel. This device is patented by Messrs. Alfred 

Deisher and William H. Adam, of Fleetwood, Pa. 




An Improved Cultivator. 

An improved cultivator, in which devices are provided for 
•guiding and controlling the plows when using them on side 
hills, is shown in the accompanying engraving. To the 
middle part of the drawbar, A, is attached the forward end 
of the plow handles, the rear ends being connected and held 
by a round , and they are supported by braces attached to 
the rear end of the drawbar. The braces are connected by 
an arched bar, M, in which are a number of holes. In front 
of the handles upon 
the drawbar is 
placed a loose col- 
lar, to the opposite 
sides of which are 
attached the for- 
ward ends of plow 
beams that at their 
rear parts are 
curved downward 
and have shovels 
attached to their 
ends. The beams 

are connected by a cross bar which has a hole through its 
center to receive the rear end of the drawbar. To the center 
of the cross bar is attached an upwardly projecting bar that 
serves as a handle for adjusting the plows. This bar is held 
in any desired posiiion by a spring catch pin that works in 
the holes of the arched bar of the handles, and can be swung 
to either side to bring the plows into such position that the 
handles shall be upright while the plows are working upon 
the side of a hill. This device is patented by Mr. Walter 
B. Cullum, of Benwood, W. Va. 




Death Not Universal. 

Whatever lives, we hear it said, whether plant or animal, 
must sooner or later die. It will, therefore, greatly shock 
many persons to learn that this is not strictly the case. We 
wish here to give room for no misunderstanding, and, if 
possible, for no intentional misinterpretation. All animals 
may die, but death is not in all departments of animal 
kingdom an inherent absolute necessity. On the contrary, 
in one of the iwo primary divisions of the animal world, 
the Protozoa, it is, though epmrnon enough, merely casual, 
the result of some accident. A Protozoon may be swallowed 
up by some larger animal; it may be crushed out of exist- 
ence, burnt, or poisoned by "disinfectants" introduced into 
the water or other fluid which it inhabits. But it has no 
natural term of life, and, as we shall presently see, cannot 
be spoken of as young or old. 

That this may be understood we must briefly compare the 
life history, and especially the reproduction, of the Metazoa 
and the Protozoa. In the former group — which includes all 
the backboned animals from man down to the humblest fish, 
all the insects, mollusks. as well as lower forms of life which 
scarsely attract popular notice — there is always a distinct 
difference between parent and offspring. The latter is'cer- 
tainly a portion separated from the body of the parent — from 
the female in all those forms in which there exist two sexes 
— but it is as compared with the parent minute in size, rudi- 
mentary in structure, and it has to increase in bulk, and still 
more to undergo a process of development, a series of trans- 
formations, before it reaches the normal stature and make 
of its species. When this point has been attained it enters 
upon the task of reproduction, and gives birth to one brood 
of young ones, or in the higher forms to several. With 
these it coexists for a longer or shorter time, and then dies, 
the matter which constituted its body passing into decompo- 
sition. If we look at these very familiar facts in the life of 
a Metazoon, be it a man or an oyster, we find that the ideas 
of birth, of growth, of maturity, of parenthood, of a natural 
term of life ending in death, at »nce suggest themselves. 
If we examine such a Metazoon we can, in most cases, at 
once decide whether it is in the immature or the adult phase 
of its being. 

But in the Protozoa — as Herr Butschli has not long ago 
pointed out in the Zoohgischer Anzeiger — this is distinctly 
different. 

Let us suppose we are watching through a microscope one 
of these minute single cell creatures. We see it expanding 
into an ellipsoidal figure, which becomes for a time longer 
and longer. It then begins to contract about what we may, 
for the sake of popular intelligibility, call its equator. It 
assumes the form of two nearly globular bodies, connected, 
dumb bell like, by a narrow neck. This neck becomes nar- 



rower and narrower, and at last the two globes are set free, 
and appear as two individuals in place of one ! What are the 
relations of these two new beings to the antecedent form 
and to each other? We examine them with care; they are 
equal in size, alike in complexity, or rather simplicity, of 
structure. We cannot say that either of them is more ma- 
ture or more rudimentary than the other. We can find in 
their separation from each other no analogy to the separa- 
tion of the young animal or the egg from its mother, or to 
the liberation of a seed from a plant. ' Neither of them is 
parent, and neither offspring. Neither of them is older or 
younger than the other. 

Or shall we try to regard them as brothers sprung from 
the same parent? If so, where is that parent? If living, let 
it be shown; if dead, where are its remains? No organic 
— or indeed any other — matter was separated out when the 
two new beings took their rise. All the substance of the 
body of the original Protozoon is included, and equally in- 
cluded, in the bodies of the two individuals before us. Thus 
we see that the essential ideas of the life of the higher 
animals — birth, growth, maturity, parentage, brotherhood, 
term of life, and successive generations — have, if applied to 
these humble and minute beings, simply no meaning. 

The process of reproduction, or rather of multiplication, 
must, as far as we can see, be repeated in the same manner 
for ever. Accidents excepted, they are immortal; and fre- 
quent as such accidents must be, the individuals whom they 
strike might, or rather would, like the rest of their com- 
munity, have gone on living and splitting themselves up 
forever. It is strange when examining certain infusoria 
under the microscope, to consider that these frail and tiny 
beings were living, not potentially in their ancestors, but 
really in their own persons, perhaps in the Laurentian epoch I 

This consideration opens up another question. These 
beings are not wholly unconscious. They experience and 
retain impressions, however dimly and in however limited a 
sphere. But when the splitting up of one individual into two 
distinct personalities takes place, as we have described above, 
we have then the curious phenomenon of two distinct and 
equal beings whose past lifeisohe, who will remember the 
same incidents and the same reactions to which such incidents 
have given rise. Here again is a phenomenon which we can- 
not realize — two contemporary and coequal beings possess- 
ing, up to a certain point at least, a common psychical life. 
Let us for a moment suppose that the propagation of the 
higher animals took place in a similar manner. We should 
see, e. g., the mature man split up into two equal and similar 
men, each remembering, knowing, believing, and feeling, 
up to the day of fission, all that the other remembered, 
knew, believed, or felt; each, too, it might be contended by 
moralists, equally sharing the merits or demerits of the an- 
tecedent form, and each at a loss to say when his own per- 
sonality took its rise. — Journal of Science. 

.« i i i» . 

Converting Oleic Acid into a Solid Fatty Acid. 

Muller-Jacobs, of Moscow, has invented a method of util- 
izing oleic acid for candle making, etc. The oleic acid, or 
any of its natural glycerides, like cotton seed oil, rape oil, 
poor quality olive oil, sunflower oil, and cod-liver oil are 
cooled to 43° Fah., or lower, and then slowly mixed with 30 
or 40 per cent of strongsulphuric acid (spec. grav. 1 823 or 
1'826) which has also been cooled to the same temperature. 
The mixture becomes heated, and when it has reached a tem- 
perature of 95" Fah., it is mixed with twice its volume of 
water and let stand twenty-four hours. A sulpho-acid is 
formed, from which the solution of glycerine and sulphuric 
acid is drawn off. It is then boiled some time with water 
until it splits up into sulphuric acid, and a mixture of fatty 
acids soluble in alcohol. One of these is oxyoleic acid; the 
other, the author tells us, isa solid fatty acid but does not 
state positively whether it is stearic acid, or not. He says 
that on cooling the alcoholic solution the solid acid crystal- 
lizes, and the liquid one can be expressed. The former can 
be purified by washing it with alcohol (rather costly!) or 
benzine or by distillation. It melts at 70 •6" C. (159° Fah ), 
resembles stearic acid, and can be used for candles. The 
liquid portion is oxyoleic acid, and can be saponified with 
alkali and used as a mordant for Turkey red. It can also 
be utilized for making soap. 

If the saponification with acid does not take place at a low 
temperature, or the sulphuric acid is too strong, a large 
quantity of sulphurous acid is evolved, and decomposition 
products of the fatty acids are formed that are of no use 
either for candles or for dyeing Turkey red. If a less 
quantity of sulphuric acid is employed than that above 
slated, only a part of the acid is decomposed in this way. 
The mixed acids do not form a perfectly clear solution in 
alcohol, and the solution will contain not only small quan- 
tities of the solid and liquid acids, but also the unchanged 
oil. In this case the separation of the oils and acids is so 
difficult that it does not pay to attempt it. 

: < « » > m 

Water from Wood. 

By thrusting the ends of green scrub wood — "mallec 
scrub " — in the fire, and catching the sap driven out at the 
other end in a bark trough, an Australian supplied himself 
with water and saved his life while crossing in a waterless 
region. He says that a dozen mallec sticks, four feet long 
and two or three inches in diameter, would give a pint of 
water in an hour, and suggests that the same device ma, 
possibly be found of vital importance to other bush rangers 
and travelers in arid regions. 
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ENGINEERING INVENTIONS. 

Devices for supplying railway cars with 
fresh air of an agreeable temperature and free from 
dust have been patented, by Messrs. Lewis B. White, 
and Leonard Henderson, of Middleburg, N. C. Two 
piiu s from a fan blower placed on the .Front of the loco- 
motive lead to and connect wiLli the several cars of the 
(rains by means of flexible joints. One pipe passes 
1 ;, i t-ough the boiler and fire box, conveying heated air, and 
1. m other passes outside the boiler, conveying cool air 
Either may be made used separately or both together. 
They are connected beneath the tender, and enter the 
car as one tube. The fan is operated while the train is 
in motion by a chain from an axle of the locomotive, 
and when the train is at rest by a small engine supplied 
from the boiler. The admission of air to any car may 
be regulated from within the car by suitable registers, 
that have openings corresponding with openings in the 
air tubes. 

Mr. Robert M. Adam, of Charleston, S. 0., 
has patented an attachment for dredging pumps, to 
prevent their injury by large pieces of stone that are 
raised. The suction tube of the pump has a grating so 
arranged that the water passed through the pump must 
go through the grating. At the grating the tube has 
two opposite side branches that lead into large arms, 
each branch having a valve that closes the end nest to 
the drums. A grated basket is placed in each of the 
drums, and a switch plate placed at the junction of the 
two branches provides for directing the current to either 
of the drums. When the pumps are operated the grat- 
ing at the angle allows all pieces that will not injure 
the pump to pass through, while the large pieces are 
diverted by the switch plate into one or the other of the 
drums, which, when filled, are emptied. 

Mr. Gideon Woodring, of Dubois, Pa., has 
patented an improved car coupling. The draw head of 
the car has a slot extending crosswise through its verti- 
cal sides for inserting from either side of the car a link, 
composed of two links at right angles to each other, 
having a hole for the passage of the coupling pin near 
its angle. The coupling pin passes also through 
elongated slots in the top and bottom faces of the draw- 
head. By this construction either arm may be employed 
as a handle to introduce the double link into the draw- 
head, and it may be introduced from either side of the 
car without danger of injury to a person. 

A portable railway that is light, strong, and 
durable, and can be easily and rapidly built or removed, 
has been patented by Mr. George vV. Thomas, of Fuselier 
Home Place, La. The railway is formed of portable 
track sections, the ends of the rails in one section being 
beveled to fit against the beveled ends of the next 
section, and the rails are provided at one end with 
cleats to receive the ends of the other rails. A turn- 
table that fits on and between the rails carries a revolv- 
ing frame that is provided with two rail pieces, beveled 
at one end and having staples at the other, into which 
hooks at the end of a rail section ara hooked, so that a 
car can be run upon the turntable. The turntable is 
provided with small wheels so that it may be rolled on 
the track from place to place. 

— # ^» 

MECHANICAL INVENTIONS. 

Improvements in windmills, by which the 
speed andpower are regulated according to the work 
to be done, .has been patented by Mr. Santford P. Coan, 
of Medicine Lodge. Kan. On the top of the frame is a 
platform, and to and above the platform is secured an 
annular head plate, upon which is fitted a turntable 
that supports the shaft and vane of the windwheel. 
The wheel is composed of a hub, spokes, an outer and 
inner rim, and sails, all so arranged and constructed 
that the sails may be turned more or less to catch the 
wind, by means of a governor, by this means regulat- 
ing the speed. By means of a rod and suitable con- 
nect! ng devices, the sails may he turned and controlled 
from the ground. 

A machine for sinking a heavy bucket 
through quicksand, and raisingit rapidly to the surface, 
has been patented by Mr. Oscar Rust, of St. Joseph, 
Mo. The driving shaft of the machine is located at the 
base of the drilling frame, on a level with the fulcrum 
of the drill operating lever. The winding drum of the 
slush bucket is located nearly above the driving shaft, 
and is geared to it by means of sprocket wheels and a 
chain, while the drum for the drill rope is placed at the 
end of the frame opposite the driving shaft, and is 
geared to the winding drum of the slush bucket. This 
drum is placed loosely and slides upon a feather upon 
its shaft, and has a shifting lever, and suitable clutches 
to transmit power from the driving shaft to the drum of 
the drill rope. The full power of the machine can thus 
be applied to lift and drop the bucket to cause it to 
penetrate the sand. 

An improvement in centrifugal fan blowers 
has been patented by Mr Robert H. Thurston, of Ho- 
boken, N. J. The chamber of the blower is made of 
bo much greater diameter than thewheel that a space is 
left around the periphery of the wheel* in which the 
velocity of the current decreases from the inner to the 
outer periphery, and outside of this space is a spiral de- 
liverychannel gradually enlarging from its point of be- 
ginning to the delivery pipes. The inner edge of the 
vanes of the blower are nearly perpendicular to a radius 
of the wheel, and they curve toward the periphery of 
the case, so that their outer edges are radial to the axis. 
By this construction the direction of the motion of the 
air is gradually changed until it leaves the vane radi- 
ally. 



braces to which slats are secured that form the hay 
rack. The tenons of the end braces are longer than the 
others and pass info recesses in the end gates of the 
box and are held by suitable rods. The intermediate 
braces are held to their place by a pin which passes 
I through holes near the ends of the cross bars. 
1 An improved stalk cutter and crusher, by 
1 which the stalks are better prepared for feeding than 
by the ordinary devices, has been patented by Messrs. 
William H. H. Lynn and George W. Eyler, of Stauntui , 
Va.„ The feed box is of the ordinary construction and 
rhe feed rollers are of conical shape, and fluted on their 
surfaces, tbe larger end of one lying opposite the smaller 
end of the other. The cutters are straight knives 
secured to the f ac&of a revolving circular head , the face 
of the head being arranged to revolve at right angles to 
the end of the feed box. Between the end of the 
feed box and the cutter head is a ledger plate, and 
the arrangement of this plate and the cutting blades is 
such that a sliding cut is imparted to the cutters. On 
the rear face of the cutter head are crushing teeth 
arranged in an irregular manner, and at the rear of tbe 
cutter is a stationary crushing plate, the lower haif of 
which has crushing teeth the same as on the cutter. 
As the stalks are cut they drop between the head and 
plate and are crushed. 

Improvements in wheat drills, by which 
they are adapted to work on uneven or weedy ground, 
has been recently patented by Mr. Abram L. Ruse, of 
Chase, Kan. The wheels, axie, grain box, and seed- 
dropping devices are of the usual construction. At- 
tached to the draw-bars of the drill are the draw-beams 
of circular colters that work in front of the drill hoes 
for cutting any weeds or sxU that would prevent the 
working of the hoes. Upon the frame of the drill, in 
front of the grain box, is placed a shaft to which are at- 
tached connecting devices by which the drill hoes and 
colters may be adjusted to work on uneven ground and 
at any desired depth. 



AGRICULTURAL INVENTIONS. 

A combined hay rack and wagon bos has 
recently been patented by Mr. John Shafer, of Logans- 
port, Ind. The side boards of the wagon box are made 
with a horizontal row of mortises near their lower edges 
that receive the cross bars of the rack. Hooks secured 
to the sideboards project slightly below them and carry 
the cross bars upon which the bottom boards of the box 
rest. These boards are taper, and the center piece is 
forced in to tighten them. This construction allows 
the bottom to be removed for unloading the box. Near 
the upper edges of th% sideboards is also a horizontal 
row of mortises, for the insertion of the tenons of 



MISCELLANEOUS INVENTIONS. 

A novel bottle wrapper has been patented 
by Mr. Henry Bell, of Baltimore, Md. The wrapper is 
constructed of stalks or leaves, that are a little longer 
than twice the length of the bottle to be covered. These 
are placed across each other at the center and secured 
together by two circular pieces of pasteboard, placed 
on opposite sides of the covering material, and fastened 
to it The ends of the stalks or flags are then bent 
upward to form a hollow envelope for a bottle. For 
securing the wrapper around the bottle a suitable num- 
ber of the flags are cut about one half longer than the 
rest, and a small band is passed over the ends of the 
flags to bind them to the neck of the bottle, and the 
longer ends are bent back toward the bottom of the 
bottle, and another band larger than the first is passed 
over the entire wrapper. 

Some improvements in washing machines 
have been recently patented by Mr. Kittil Anunsen, of 
Winchester, Wis. The machine consists of two boards, 
provided on their inner surfaces with headed pins, 
placed in a suds box, that are reciprocated alternately 
by means of rotating shafts that carry mutilated cog 
wheels and pinions, the pinions having a complete revo- 
lution with each revolution of the mutilated cog wheel. 
The arrangement of the cog wheels and pinions is such 
that the point of rest cf the boards will be at the com- 
pletion of their backward movements, and the boards 
will oe reciprocated alternately. The action of these 
devices is very effective in removing the dirt from tbe 
clothes. 

The object of the improvement for which 
a patent has been granted to Mr. David B. Murdoch, of 
Pittsburg, Pa., is to provide fireplaces, from which all 
escape of dust into the room will be prevented. The 
fireplace has the ordinary fuel grate, and below it and 
connected by a passage is the ash pit, and a flue lead^ 
from thepassage up into the chimney. A metal plate 
forms the back of the space under the grate, and in the 
plate are two openings which pass through the back of 
the grate into the flue from the ash pit, collecting and 
carrying away the dust into the chimney, effectually pre- 
venting lis escape into the room 

A device for moistening postage stamps, 
envelopes, labels, etc., has been patented by Mr. Francis 
V. Davis, of Worcester, Mass. The moistener has an 
elevated chamber or reservoir, and a horizontal cham- 
ber communicating with it through a small orifice. In 
an opening in the horizontal chamber is placed a pad of 
belted wool, thick enough to stand above the upper part 
of the opening, when in place for use. The pad is first 
moistened, after which the water in the reservoir keeps 
it moist. 

Mr. Charles Friedeborn, of Clare, Mich., 
has patented an improved churn dasher. A cone of sheet 
metal has at its apex a socket for holding the dasher 
handle. This cone is perforated with large holes and a 
radial series of smaller holes, over all of which is 
secured a spoon-shaped sheet metal deflector. This 
dasher is admirably adapted for its work, and can be 
easily and thoroughly cleansed. 

A guide for use in sewing harness by ma- 
chines has been patented by Mr. William C. Duffey, of 
Calhoun, Ga. The body of the guide is a metal plate 
bent down at the end and is attached to the machine by 
screws. Slides carrying guide rollers are held in slots 
in the metal plate by clamping screws. Between the 
guide roller slots the metal plate is arched, and a screw 
inserted in the arch carries a pressure roller, the body 
of the plate serving as a spring to press the roller upon 
the material. Channeling knives are attached, one 
above and the other below the plate, by a screw, and 
are held by adjusting screws to cut any desired distance 
apart, and to be in exact line with the needle. 

Mr. John W. McArdell, of Brooklyn, N. Y., 
has patented a guard for plumber's shave hooks, by 
which their edges are protected while being carried 
The knife and shank are of the usual construction, and 
are detachably secured to the handle by a pin which 
passes through the handle and shank. A centrally 
apertured disk is made a little larger than the shave 
hook, and to its center is attached a split tubular stem 
that receives the shank of the shave hook This sten 
has a thread upon its outer surface to receive a hand en* 



by w'nleh the stem is clamped to and loosened from the 
shank. When the disk is pressed down the hook can- 
not Cm me in contact with anything to be dulled. The 
disk is also used as a gauge to place at end of the pipe, 
so that the shaving will begin on all sides of the pipe at 
the same distance from its end. 

An automatic regulator for windmills bas 
been patented by Messrs. John Lamout and Hugh 
White, of Annawan, 111. The water receiving tank rests 
on a horizontal frame near the ground, and to ihis frame 
are attached vertical ways for carrying a frame which 
contains a bucket that is balanced by a weight of such 
gravity that when the bucket is empty the frame will 
rise. The overflow spout of the tank discharges into 
the bucket, and to the bucket is attached a rod connected 
with the controlling mechanism of the windmill, and so 
arranged that when the bucket is filled the pumping 
ceases. As the water lowers in the tank a float ope- 
rates a lever to tilt the bucket, when the pumping pro; 
ceeds again. 

Mr. Edward D. Black well, of Montpelier, 
V., has recently patented an improvement in writing 
pens, the object of which is to prevent the ink from the 
pen from soiling the fingers of the user. The pen, which 
may be of any desired pattern, has the hollow or inner 
concave side of its body divided by a cross wall or par- 
tition at a suitable point in the length of the body to 
prevent interference with the fit of the pen in a suitable 
holder, and to avoid impairing the elasticity or flexi- 
bility of the pen. This wall acts as a stop or dam to the 
ink contained within the pen from soiling the writer's 
or user's fingers. 

A spoon that may be used by invalids and 
children without spilling its contents has been patented 
by Amelia C. Feldsberg, of Newark, N J. A spoon of 
ordinary form has attached to or formed upon the edge 
of the larger portion of its bowl a lip that is inclined 
toward the tip of the bowl and is highest opposite the 
handle and tapered f-ach way toward the end of the 
spoon. The lip may be made outwardly similar in form 
to a section of an inverted spoon bowl. This spoon will 
prove of great convenience for those who have the care 
of children or persons that are sick. 

A novel device for catching the drip of 
wet closed umbrellas has been patented by Mr. Charles 
L. L.Emery, of Biddeford, Me. The device consists of 
a rubber cup adapted to hold a sponge and torecsive 
the lower end of the umbrella staff. The end of the 
staff passes through the mouth of the cup, a washer 
placed over the sponge, and a hole in the bottom of 
the cup. The sponge wipes the end of the staff dry 
and absorbs the water which runs from the closed 
umbrella, and the washer prevents the sponge from 
coming in contact with the cloth of the umbrella. 

An improved writing tablet has been 
patented by Mr. Edwin P. Wentworth, of Cape Eliza- 
beth, Me. The base upon which the paper is held has 
two notches in its edges for the reception of a rubber 
band, and a strip of wood is hinged to the baseby a flex- 
ible flap. This strip is formed with a longitudinal 
groove having notches at each end for the reception of 
the elastic band, and by the strip the paper placed on 
the tablet is held to its place. If a cover is provided it 
is hinged to the opposite end of the base from the press 
ing strip, and is provided on its inner surface with a 
blotter, or it may be provided with a pocket for carrying 
paper and blotters. 

A protector for the teeth of folding combs 
has been patented by Mr John Lowe, of Clinton, Mass. 
Two combs are pivoted to each other by means of a 
pintle in such a manner as to swing in parallel planes. 
Between the two combs and on the pintle is pivoted a 
plate provided at its longitudinal edges with flanges pro- 
jecting from opposite sides of the plate, and are bent 
downward toward its opposite edges to form pockets 
for receiving the ends of the teeth of the combs to pro- 
tect them from being broken. 

Messrs. William F. Dodge, of Wilkesbarre, 
and Thomas M. Righter, of Sandy Run, Pa., have 
patented a novel form of meshes for coal screens, such 
as are used with coal breakers for sizing coal, by which 
the slipping of the wires and consequent irregularity is 
prevented. The frame of the screen is of any suitable 
size, andthe wires are continuous between two opposite 
sides of the frame, and are bent so that each wire is 
formed with a series of angular loops. The wires are 
put together to form tl e netting by engagement of the 
loops forming interspaces of uniform size. The wires 
being connected to the frame there can be no slipping 
at the joints, and the screen will remain of uniform 
mesh under all ordinary treatment. 

Mr. Charles A. Tarragon, of The Dalles, 
Oregon, has recently patented a portable corral that is 
made of separate panels, held together and prevented 
from lateral and longitudinal movement by suitable 
pins and latches. It may be taken down and packed 
completely for moving long distances, and is provided 
with wheels so that it may he readily drawn short dis- 
tances from place to place without being taken down. 
These corrals may he of any size. At one end is a door 
for the admission of stock, and at the opposite end is a 
cabinforthe herder. By a system of adjustable rafters 
and braces a roof frame is provided that may be covered 
with canvas if desired. 

A device by which beginners in learning to 
write may easily acquire the habit of holding the hand 
and penholder in the proper position has been patented 
by Mr. Samuel S. Rogers, of Columbia, W. T. The de- 
vice consists in providing the penholder with a guiding 
wire, to be used in combination with a hand grasp, that 
is formed with guides for the holder and wire. The 
hand grasp is formed in such shape that it prevents the : 
third and fourth fingers from closing upon the palm of 
tlie hand, and the hand from taking an unnatural and 
cramped position. 

Mr. Frank G. Pettus. of Mason, Tenn., has 
patented an improved car coupling, consisting in a 
drawhead having two longitudinal recesses, one of \ 
which is provided with a transverse partition, and a 
hook is pivoted in the other and is adapted to catch on ' 
the transverse portion in the recess of the opposite draw- j 
head. The hooks can be raised by means of a series of 
pivoled rods reaching to the roof of the cars, or by cords 
or equivalents reaching to i-ne sides of the car. By 



means of this invention the cars are coupled together 
firmly, and can be uncoupled and coupled rapidly and 
without danger. A car with an ordinary link receiving 
drawhead can be coupled to a car provided with this 
improved car coupling, as the link can be passed into 
the recess in the drawhead and held by the pin. 

A novel and ingenious lubricator for use 
on shaft hangers has been patented by Mr. John M. 
: Williams, of Pittsburg, Pa. The lubricator is composed 
of two goblet shaped vessels, each having hollow necks, 
the smaller being screwed into the neck of the larger. 
The external thread of the inner vessel and the internal 
thread of the outer are grooved vertically, the grooves 
in each corresponding with the other. A coiled spring 
is placed in the inner vessel, the lower end extending 
through the neck to the journal, the upper end resting 
against a cap which fits the top of both the vessels. 
Notches at the tops of the inner and outer goblets cor- 
respond with the grooves at their necks. The grooves 
in the neck being open, and the outer vessel being sup- 
plied with oil and the inner with tallow, the device is 
ready for use. As the shaft revolves, the end of the 
spring resting upon it becomes heated and melts the 
tallow, which flows to the shaft. If it is desired the oil 
supply may be cut off by 'disengaging the spring and 
turning the inside cup so that the grooves in the necks 
do not correspond. 

Mr. Daniel Neilly, of Bradford, Can., has 
patented devices by which the pressure bar of sewing 
machines can be moved, and the thread slackened by 
the same hand that stops or starts the machine. 
The machine has pivoted to one side of its arm a bar, an 
arm on one end of which takes under a projection on 
the pressure bar rod, and its other end is bent to form a 
handle next to the balance wheel. A weight attached 
to the arm releases the pressure rod. One end of a 
slotted slide is attached to a thread slackcner, and the 
other end near the balance wheel is bent np to form a 
finger piece. This arrangement brings the balance 
wheel and the devices for slackening the thread, and 
raising the pressure bar, where they can be operated 
by one hand . A simple and effective tension device is 
also provided. 

Mr. Daniel Leary, of New York city, has 
patented a new shade holder for candles. It is made 
of two detachable parts, one of which fits upon the can- 
dle, the other holding the shade. The part that fits 
upon the candle is composed of two rings connected by 
rods, the upper ring being reduced in diameter at its 
upper end by a flange resting upon the top of the candle 
and supporting the whole device. The shade holding 
part consists of a ring that fits over the ring on the 
candle, and is supported from it by upward projecting 
rods, and a larger flaring ring which supports the shade. 

Mr. Charles Connor, of New York city, has 
patented a rubber composition adapted to stand a high 
degree of heat without change. The composition con- 
sists of rubber, soda, lime, camphor, sulphur, etc , com- 
bined in proper proportions. The ingredients are thor* 
oughly mixed and rolled into sheets of suitable thick- 
ness to suit the purpose for which it is to be used , and 
then put into an oven and heated to a temperature of 
about 290° Fah. The inventorsays this compound will 
stand a high degree of heat, without material change, 
and will be very elastic, and is fireproof. 

A device for securing satchels and valises 
to car seats, so that they cannot be stolen, has been pa- 
tented by Mr. Robert Harris, of Peekskill, N. Y. The 
handle of the satchel is attached at its ends to staples 
secured to thebag frame. At one end the handle is 
attached by an eye in the usual manner, and at the other 
ena it is fitted with a lock, having a hasp that passes 
through the staple of the bag frame. This lock has a 
cylindrical case to resemble the metal tip at the other 
end of the handle. 

An improvement in sample cases for the 
use of travelers has been patented by Messrs. William 
B Worger and Edwin M. Rich ford, of London, Eng- 
land. The body of the trunk is of rectangular form, 
and is provided with drawers. In the bottom of the 
trunk is a recess, and in the ends of the recess are 
grooves that extend its whole depth, the front ends of 
the grooves being turned down at right angles to their 
length. The front of the trunk is a door, and upon its 
lower edge are secured pivots, that when the door is 
closed, drop into the right angled grooves and are re- 
tained thereby the lid being received under the edge of 
the top, where it is locked. When unlocked it is free 
to turn on its pivots, which are then moved into the 
straight part of the grooves, and the door is then slid 
into the recess under and out of the way of the drawers. 

A lamp bracket that is safe, convenient, 
and maintains the lamp upright in various positions 
of the bracket, has been patented by Mr. Morton L. 
Munson, of Charlotte, Mich. The bed piece of the 
bracket is so constructed that it may be attached to a 
disk or other convenient place. On the face of the bed 
piece is a ,. emicircular slotted piece, and pivoted at 
the center of the semicircle is an arm on which the lamp 
is carried. This arm has secured to it a bolt which 
passes through the slot, and has a nut on the opposite 
side by which the lamp may be secured in any desired 
position. 



TEXTILE INVENTION. 

An invention by which an equal and regu- 
lar supply of wool may be delivered to a card mg ma- 
chine has reqpntiy been patented by Mr. Ern3t Gessuer, 
of Aue. Saxony, Germany. The wool box is straight on 
thefrontside, and has within it a verticalendlesslifting 
apron, having teeth, which, as the apron revolves, carry 
the wool to a revolving beater, by which the larger 
bunches are driven back, and the remainder is delivered 
to the distributing cylinder. Between the apron and the 
feed rollers is a grated burr box, and immediately over 
the grating a beater revolves, and between this and the 
grating the wool is dashed, the beater dislodging all 
particles of foreign matter, which fall into the burr 
box below. After the wool passes the grating it is de- 
livered to the lap roller and wound in an even and uni 
form lap. Underneath the lap roll is a toothed roller, 
by which the wool is pulled off from the lap roll in even 
quantities, and it Is deposited by a revolving brush 
upon the feed belt of the carding machine. 
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Air pumps for High Pressure, Hand or Steam Power. 
C. Beseler, 218 Centre Street, New Fork, 

Send for illustrated catalogue of Electrical Instru- 
ments, Supplies, and Books to I. N. Hopkins & Co., 267 
Broadway, New York. 

Mr. T. D. Lockling, Care, U.S. Consul, Panama, U. S. 
Colombia, will sell the whole or a portion of his patent 
for umbrellas, illustrated in this issue. 

For Sale —Two 10 horse power Portable Engines and 
Boilers, complete and in good repair. Price. $250. S. 
M. York, Cleveland, O. 

For second-hand engines and boilers, address Young 
& Locke, Titusville, Pa. 

American Fruit Drier. Free Pamphlet. See ad., p 77. 

72" Independent 3 Jaw Chucks, $42; 48", $36; 24", 
$;-J0. Warranted best in the world, and sent on trial. 
American Twist Drill Co., Meredith, N. H. 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, H'f'rs, 23d St., above Race, Phila.. Pa. 

Peck's Patent Drop Press. See adv., page 77. 

For best Portable Forges and Blacksmiths 1 Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 
Paragon School Desk Extension Slides. See adv. p. 78. 
Drop Forgings. Billings & Spencer Co. See adv., p. 77. 
Brass & Copper in sheets, wire & blanks. See ad. p. 76. 

Cope & Maxwell M'f'g Co. 's Pump adv., page 77. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia. Pa., can prove by 15,000 Crank Shafts, and 
JU,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 

Blind Wirers and Borers. B.C Davis. Binghamton,N.Y. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Tight and Slack Barrel machinery a specialty. John 
fireenwoOd & Co., Rochester, N. Y. Seeillus. adv. p. 77. 

Upright Self-feeding Hand Drilling Machine. Excel- 
ent construction. Pratt & Whitney Co., Hartford, Conn. 

0, B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 78. 

Common Sense Dry Kiln. Adapted to drying of all ma- 
terial where kiln, etc., drying houses are used. See p. 78, 

Wanted Immediately— A first-class^Steel Letter Cut- 
ter. H. W. Gordon, Lynn, Mass. 

Two or three first-class journeymen machine pattern 
makers can And steady employment with Poole & Hunt, 
Baltimore, Md. Location pleasant and healthful. 

Small articles in sheet or cast brass made on contract. 
Bend models for estimates to H. C. Goodrich. 66 to 72 
Ogden Place, Chicago, 111. 

The Sweetland Chuck. See illus. adv., p. 62. 
Improved Skinner Portable Engines. Erie, Pa. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
raan's Parallel Vise. Taylor. Stiles&Co..Riegelsville.N.J. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch, Phil. 

Lightning Screw Plates, Labor-saving Tools, p., 62. 

See New American-File Co.'s Advertisement, p. 46. 

Combination Roll and Rubber Co., 68 Warren street, 
N. Y. Wringer Rolls and Moulded Goods Specialties. 
Draughtsman's Sensitive Paper.T.H.McCo]lin,l'hila.,Pa. 
For Mill Macb'y & Mill Furnishing, see illus. adv. p. 44. 

Steam Pumps. See adv. Smith, Vaile & Co,, p. 46. 

Pure Water furnished Cities, Paper Mills, Laundries, 
Bteam Boilers, etc., by the Multifold System of the 
Newark Filtering Co., 177 Commerce St.. Newark, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester. N.H. 

List 98, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaitb &Co.,Manchester,N.U.,andN.Y.city. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishingcompositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle. 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Latest Improved Diamond Drills. Send for circular 
to M. C.Bullock Mfg. Co., 80 to 88Market St., Chicago, III. 

First Class Engine Lathes, 20 inch swing, 8 foot bed, 
now ready. F. C. & A. E. Rowland. New Haven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 30S3, New York city. 

Jas. F. Hotchkiss, 84 John St..N. Y.: Send me your 
free book entitled "How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and. Pattern Letters. The best made. J. 
F.\V.Dorman.21 German St., Baltimore. Catalogue free. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N. J, 

Presses &Dies (fruit cans) AyarMach.Wks., Salem, N.J. 

Wood Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati. O- 

Split, Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia. Pa. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss. Brooklyn. N. Y. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific Ameiucan SuppIiRMmnt sent to them free. 
The SUPiT.iCMEVT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .. Publishers, New York. 

Presses & Die«, FerracuteMaelM'o., Bridgeton. N.J. 



NEW BOOKS AND PUBLICATIONS. 

BULLETI MeNSTTAL DE LA ASROCIACIO 

d'Excursions Catalana. Any V. Nos. 
40 y 41. Barcelona. 

This is a monthly journal published by an association 
in Catalonia having for its object researches, through 
field excursions, into the natural history and archae- 
ology of that portion of Spain. The number before 
us contains considerable interesting matter in regard to 
the antiquities of Catalonia, and is illustrated with 
very well executed engravings. 

Celebrated American Caverns. Espe- 
cially Mammoth, Wyandot, and 
Luray; with Brief Notices of Caves 
and Grottoes in other Lands. By 
Horace C. Hovey. Cincinnati: Robert 
Clarke & Co. 8vo, pp. 228. $>.00. 

The author of this monograph is widely known as a 
successful explorer of underground America, having 
already published numerous articles in the Scientific 
American, 8cribne,r' , 8 Magazine, and other periodicals, 
besides papers read before the American Association for 
the Advancement of Science. Here, however, Mr 
Hovey presents a large amountof new material, gathered 
in recent explorations, and carefully compared with 
more early accounts. The volume opens with chapters 
on the structure, varieties, and contents of caves; fol- 
lowed by a condensed account of cave dwellings, tem- 
ples, and tombs. The "bone caves" of this and other 
countries supply some of the chief sources of informa- 
tion concerning prehistoric man, and these are treated 
of by the author in a manner showing his familiarity 
with archaeological investigations. While the work is 
evidently not intended as a guide book, it will be found 
to answer for that purpose admirably, so far as Mam- 
moth, Wyandot, and Luray caves are concerned. 
Among other caves described are Weyer's, Howe's, 
Pickett's, the Canadian caverns, the cave of Caca- 
huamilpa; and, indeed, we do not know of a single 
cavern of note that is not mentioned in these pages. 
The book contains more than forty engravings, besides 
maps and diagrams from recent surveys. An appendix 
gives a complete list of subterranean fauna, including 
an account of the famous eyeless fish, and other singu- 
lar forms of life. 




HINTS ■ TO CORRESPOND ENTS. 
No attention will be paid 1,0 communicatioi 



nless 
? the 



accompanied with the full name and ad n ■ 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request thai, correspondents, in referring 
to former answers or articles, wilt be kind enough to 
name ttie date of llie paper and the page, or the number 
of ttie question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general Interest, 
should remit from $1 ro $5, according to the subject, 
as we cannoi be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at thi* 
office. Price m cents each 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark 01 
label their specimens so as to avoid error in their identi-_ 
fication. 

(1) C. E. A. asks: 1 What can I use to 

polish brass, such as the brass on a locomotive, that 
will give a fine polish without much rubbing and will \ 
not easily tarniBh? A. If you are constantly cleaning 
the brasswork of your locomotive, use ordinary whiting 
or chalk and a cotton or woolen cloth, with a little mois- ' 
ture by breathing, or from another cloth a little wet. If 
the work becomes stained or slightly oxidized by seve- j 
ral days' running, then use rottenstone and oil on a j 
cloth until the surface is clean, and finish with whiting 
for gloss. If parts become corroded and blackened, use 
a little oxalic acid in water with the rotten stone instead 
of oil. 2. Also something that I can use to polish paint I 
work with? A. After cleaning your painted work you ; 
can brighten it by rubbing with a cloth moistened ! 
slightly with equal parts turpentine and boiled linseed 
oil. 3. Why does the water in a water-glass rise when , 
the steam is shut out of the top? Does the steam con- ! 
dense in top of glass? A. The steam condenses in the 
top of the glass and draws the water to fill its place. 

(2) E. C. R. asks: Please be kind enough 
to inform me what kind of transparent coating to use i 
on bright steel wire, to prevent rust and not destroy the 
brilliancy? A. Try the following: Dissolve half an 
ounce of camphor in two ounces of wine spirit and mix ; 
this with two pintsof fine sperm oil. Allow the wire j 
to remain in contact with this mixture, heated to 180° 
Fah., for half an hour, then rub off excess with a soft | 
cotton cloth. 

(3) D. M. writes: To settle a dispute will ' 

you please inform us in your columns, whether the laws ' 
of the State of New York prevent a proprietor acting as j 
his own engineer, he being capable? A. A proprietor 
can act as his own engineer, but he must pass examina- 
tion and take out a license same as any other engineer j 

(4) E. E. M. say?: In an April number of j 
your paper appeared an article appertaining to the 
comet, and stating what a wonderful sight it would make 
in the northern heavens in the months of May and June, j 
Now what I want to know is why it has not appeared j 
as predicted. A. "Comet a 1882, " discovered on the 
18th of March, by Mr. Wells, of the Albany Observa- ' 
tory, certainly failed to carry out the expectations that 
were raised concerning it. It was, however, a well be- 
haved comet in all points excepting in reaching the size 



predicted. It followed closely in the path predicted for 
it by astronomers, reached perihelion on June 10, the 
I appointed time, and it is highly probable that weshall 
! soon hear tidings of its reappearance as it recedes from 
I the sun It was frequently seen in May by naked eye 
observers, was an easy object in the telescope, where it 
was followed tidit reached perihelion, even in full day- 
light, when inuearvicinity to the sun. Its tail did not 
i reach the dimensions anticipated, much to the sorrow 
of astronomers. But nothing is more uncertain than 
! the movements of comets, and " Comet a " is not the 
j first one that has disappointed human calculation, 
j Where comets are concerned we can only predict pro- 
I babilities, never certainties. 

I (5) J. M. asks: Please inform me how to 
1 color straw with aniline dyes? I have tried, but the dye 
j comes off. A. Steep the straw for several hours in hot 
j water containing about half an ounce of tannin to the 

I gallon, then pass it through hot water containing about 
; an ounce of white glue to the gallon and dry in the air 
; slowly, then dye, using week baths. Straw may also be 

colored by passing it through a bath of any thin pale 
spirit varnish holding the desired colorin solution. 

(6) C. W. B. asks: I desire to ask your 
opinion about, a certain phenomenon I witnessed some 
time since. While viewing the moon with a forty-four 
inch refracting telescope with a power of about sixty, 

I I saw a star pass apparently on the disk of the moon 
' apparently three times its diameter and then disappear. 

What was the cause of this singular appearance? I 
have never seen any account in any astronomy of such 
a phenomenon being witnessed A. The lingering of 
stars upon the disk of the moon at the moment of occult' 
ation is supposed to be due to the principles of diffrac- 

; tion or the bending of rays of light when passing a solid 
body. Imperfect qualities in the .defining power of the 
telescope may have much to do in the apparent over- 
lapping of the disk of a star. If the telescope was per- 

: feet you could scarcely notice that there is disk, under 
low powers. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

J'OR WHICH 

Letters Patent of the United States were 
Oranted in the Week Ending 

. July 11, 1882, 

AND EACH BKARING THAT DATK. 

[Those marked (r) are reissued patents.] 



I A printed copy of the specification and drawing of any 
I patent in the annexed list, also of any patent issued 
j since 186U. will be furnished from this office for 25 cents. 
j In ordering please state the number and date of the 

patent desired and remit to Munn & Co., 261 Broad- 
i way. corner of Warren Street. New York city. We 

also furnish copies of patents granted prior to 1866 ; 

but at increased cost, as the specifications not being 

printed, must tie copied by hand. 



Addressing machine, M. M. Morrison 

Aerated beverages, charging fountains with, J. 

Matthews 

Alarm. See Fog alarm. 

Alkali ball mould, M. E. Brigham 

I Alkali from gluten, separating caustic, H. C. 

I Becker 

■ Auger. S. Kuhlman 

| Auger, ground, W. Stephenson 

I Axle bearing, wagon, ,\. C. Kasson 

Axle box for vehicle wheels. D. \v. Bruton 

Axle lubricator, car. W. Don 

Bag. See Cloth bag. 

Bale tie, J. W. Chambers 

Baling press, J. B, Hocker 

Bar. See Chain bar. 

Barrels, apparatus for cooling the glue lining of , 

M. Tj. Deering . 

Basin clamp, J. P. Hyde 

Bats method of and apparatus for forming and 

sticking napping, Yule & Atherton 

Battery. 8 ee Galvanic battery. 

Bed, sofa. C. G. Angeroth 

Bed, spring, a. L. Norton 

Bedstead, cabinet folding, D. D. Shupe 

Belt protector, drop press, C. R. Bannihr 

Bench. See Jewelers' work bench. 

Berth, self-leveling, J. ('.Thompson 

Billiard table pocket, H. W. Collender 

Binder for memorandum books, temporary. J . R. 

Weber 

Bird cage, J. Maxheimer " 

Bird cage, fender, J. Maxheimer 

Bird cages, fish bone holder for, T.L. Maxheimer. 

Blowpipe, T. T. Morreil 

Board. See Bulletin board. Ironing board. 

Bobbin winder, G. \V. Baker... 

Boiler. See Culinary boiler. Wash boiler. 

Boiler and water heater, W. L. Brownell 

Bolts and rivets, machine for making, J. Morgan . 
Boot and shoe burnishing machine, C. J. Blakely. 
Boot and shoe heels, rotary cutter for trimming, 

W. D. Orcutt 

Boot strap, J. B. Belcher (r) 

Boots and shoes, manufacture of, E. H. Buckley. 

Bottle cleaner, C Vonderlinden 

Bottle stopper. C. De Quillf eldt. 260,850, 

Bottle stopper, J. W. Johnson 

Bottling machine, J. Matthews 

Box. See Axle box. Fire box. 
Bracket See Shingling bracket. 
Brake. See Oar brake. Wagon brake. 

Breastpin safety catch, A. Luthy 

Broom, D. B. Gaffney 

Brush, J. Sullivan 

Brush, automatic fly. J. M. Peay ei al 

Brush, hair, G. F. Ells 

Buckle, E. P. Sears 

Bulletin board. J. S. Gold 

Buoy, signal, J. M. Foster 

Bureau and bedstead, combined dressing, J. B. 

Logan ....... ; 

Burner. See Gas burner. Vapor burner. 

Burring machine, F. G. & A. C. Sargent 

Button. H. A. Slaughter 

Button fastener, W. 8. Spencer 



261,024 



260,832 

260,736 
260.997 
260,798 
260,875 
260.838 
260,955 



261,078 
260,977 



260,745 
260,871 

260,918 



260,818 
261,028 
261,053 
260,822 

260,911 
260,844 

261,111 

260,768 
260.767 
260,769 
260,773 

260,734 

261,676 
261,022 

260,828 

261,030 
10,151 
260,935 
261.106 
260,851 
261,095 
260,765 



261,008 
260.969 
260,909 

260,778 
260.857 
261,052 
261,089 
260,963 

261,006 

260,901 
261,055 

261,058 



Can. See oil can. 

Candle holder, M. Brassill , 260,830 

Candlestick, G. Lupton 261,100 

Car brake, A. ('odd 260,942 

Car coupling, W. H. Austin 360,731 

Carcoupling, s. P. roan 260,941 

<,'ar coupling. A. Daubner, Sr 260,849 

Carcoupling. A. O. Ellis 260,855 

Carcoupling, S. Huff 260.984 

Car coupling, J. W. Langfltt 260.751* 

Car coupling. P. Markley 260,763 

Carcoupling, F. G. Pettus 261,083 

Car coupling link, J. Bridge 260,^31 

Car, hand, G. S. Sheffield 260,90*1 

Car, railway, A. B. Allen 260,9^0 

Car, railway, M. T. Ridout 260,788 

Car seat sleeping attachment. F. E. Heinig 260,867 

Card lathe and grinder, J. E. Brown 260,835 

Carding machine, G. B. Melladew 261.016 

Carpet lining, W. A. Mauran. 261,012 

Carpet stretcher. S.J. Spitler 260.907 

Carriage jack, W. McKenzie . 260.770 

Carriage lamp holder, Thompson & Steavens 261,066 

carriages, shade holder for children's, I-. P. Tib- 

bals 260,912 

Carrier. See Trace carrier. Wall paper carrier. 

. Cartridge cases, making, T. C. Robinson 260.897 

Cartridge loading implement, A. L. Howard 260,901 

Case. See Organ case. 

Chain bar and pencil, combined. W. S. Hicks 260,768 

Chair. See Child's chair. 

Check rowers, anchor for, 15. Kuhns 260,831 

Child's chair, convertible, L. A. Chichester '. . 260,843 

Cigar lighter, H. Unger 261,070 

Cigarette jutting machine, S. Brown 260,83*: 

Cigarette machine, C. G. & W. H. Emery 260,959 

Clamp. See Basin clamp. 
Cleaner. See Bottle cleaner. 

Clock, electric, C Gullberg. 260,751 

Clock, repeating, J . A. J. Redier 260,787 

Clock winding attachment, b\ W. Letmate 261,003 

Cloth bag, J. Arkell 260,820 

Clutch, friction, W. Sellers 260,791 

, Cock, E. M. E. E. Thorey 261.068 

'■ Coffee grader. E. Rakestraw 261,041 

Collar, horse, J. B. Bickel 260,827 

Combustion, process of and apparatus fortheuti- 
1 lization of products of, Comstock & Jefferson.. 261,081 

Compass alidade. F. J. Drake 260,956 

Cooler. See Mash cooler. 

j Copying press, L. Bailey 260,73;: 

I Cornet, C. G.Conn.. 261,082 

! Corset, A. Kelley .260,991 

j Corset, nursing, T. H. Ball 260,926 

! Corsets, etc., machine for cutting the edges of, J. 

A. House.... -. 260,809 

I Cotton gin. W. S. Reeder 261,042 

I Cotton press. J. L. Williams 261,116 

; Coupling, see Car coupling. Pipe coupling. Thill 
coupling. Vehicle reach coupling. 

Cradle, F. w. Barker 260.823 

Cradle, folding, V. A. Menuez 261,017 

i Crusber. See Ore crusher. 

j Culinary boiler, T. h. Miller 260,886 

I Cultivator, C. W.Hinds :... 261,092, :, 61,093 

j Cutter head, adjustable, G. W. Amesbury 260,817 

Desk, A. Cutler 260,950 

, Desk.' cylinder, A. Otterson '. 260,776 

Dextrine and saccharine matter from grains, ob- 
taining, J. Duff 260,853 

Disintegrating machine for making fibers ror 

mats, hats, etc., I. Stead 260,797 

Drainage apparatus, C. Shinkle 260,793 

Drier. See Oflal drier. 

Drier and cooler, F. H. C. Mey 261,018 

! Drier heater and base combined, W. 3. Plummer, 261,035 

1 Drilling machine, metal, J. Richards 261,044 

i Ear jewel cover. G. W. Washburn 261,108 

Easel, adjustable, W. F. Lamb 261.000 

] Electric call, G. w. nowser 260,982 

Electric circuit system, C. F. Brush 261,077 

Electric light systems, switch for, W. L. Candee.. 260,937 
Eectric machine, dynamo, Haskins and Lungren, 2f>0,stiti 

Electrical apparatus, statical. E. B. Benjamin. 261,118 

Elevator, safety device, C. C. Palmer ., 261.101 

Elevators, automatic gate opener for, J. F. S. 

smith 260,794 

Emery wheels, method of and appliance for burn- 
ing solid, F. B. Norton 260,890 

1 Engine. See Pulp beating engine. Rotary en- 
gine. Traction engine. Wind engine. 
Evaporator. See Fruit evaporator. 

Excavator, H. B. Hall 260 865 

I Explosive powder, W. R. Quinan 200.786 

! Eyeglass and spectacles combined, G. Bausch.... 260,928 
Felts, etc., into strips, machine for cutting, J. W. 

Blacknam 260.930 

i Fence post, II. V. Flickinger 260,961 

I Fence post and'clamping device, metallic. E. R. 

Powell 261,03 

Fence wire barbed, N. Clark 260,844 

Fender. See Bird cage fender. 

Fertilizer distributor. W. Marks 260,764 

Fertilizer for plants, special, A. F. Poullain- 

Dumesnil 261.038 

Fifth wheel, R. Weber 261,110 

Filter, faucet, McLachlan & Connor 261,014 

Fireannihilator. I. Kitsee.i .... 260,878,260.87!! 

Fire box. C. K. Vilas 261,105 

Fire box, R. L. Walker 260,810 

Fire escape, S. T. Burr 261,075 

Fire escape. H. A. Lee 261.002 

Fire escape, A . Swanson 261,064 

Fire extinguisher, I. Kitsee 260,993 

Fire extinguisher end alarm, automatic, C. Kupka, 260,998 

Fishing reel. J. B. D. Boulton -,60.932 

Flour mills, etc., glass tube joint for spouts of, H. 

Gehnrich , 261,088 

Flushing valve, J. Demarest 260,952 

Fog alarm and beacon, J. M. Foster 260,962 

Fountain. See Mineral water fountain. 
Frame. See Hand bag frame. Table frame. 

Fruit evaporator, J. M. Teasdale 260,910 

Fruit evaporators, drying chamber for, W. S. 

Plummer 26] .0% 

Fulcrum, adjustable, D. A. Cameron 2fi0>39 

Furnace. See Hydrocarbon furnace. Simme con- 
suming furnace. 
Furniture, attachment folding and movable. 

Stanton & Shibley 2fi!,( i 

Gauge. See Sawmill roller gauge. 

Galvanic battery, C. Friedel 260 ^'- < 

Game apparatus, railway, D. L. Wilcox 260.61.'. 

Garments, reinforcing, L. Trice 261,102 

Gas bracket and cock, C. H. Goodrich. 260 97:: 

Gas burner, E. B. Denny 260.746 

Gas burner for boating purposes. J. Musgrave.... 260,888 

Gas lighter, electric. T. H. Rhodes. 361.0415 

Gas lighting apparatus, automatic electric, J. P. 

Tirrell.. 260,806 

Gas lighting apparatus, electric, J. P. Tirrell, 

260,804, 260,805 
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Gas mac. .ine, Matthews & Holt „ 261,011 

Gas. process of and apparatus for manuf acturing, 

J. Dixon 260,954 

Gate. See Water gate. 

Gear machinery, worm, Overton & Wells 260,892 

Glass melting furnaces, construction and method 

of working, F. Siemens 261,054 

Classes, jugs, etc., automatically opening and 

closing covers of lids of drinking, B. Wendt . 261,113 

Glassware, manufacture of, P. Arhogast 260,819 

Glove lining. H.W.Price 261,010 

Governor, steam, D. L. V. Chase 260,842 

Governor, steam engine, F. H. Ball 261,074 

Governor, windmill, B. Chamherlain 260,841 

Grain binder, J. F. Appleby 261,072 

Grain binder, F. T. & F. A. Lomont 261,007 

Grain cleaning and assorting machine, W. Kriiger, 260,996 
Graining compound, wood, J. T. Greenwood, Jr.. 260,973 

Grate.G. W. Walker 260,809 

Grazing post, w. Webster 261,112 

Grinding disk, W. Lehmann 261,099 

Guard. See Pantaloon guard. Saw guard. 

Hame and trace attachment, O. O. Roberts 260,896 

Hand bag frame. H. S. Craus 260,946 

Harness rosette. E. E. Sargeant 261.050 

Harness shaft loop, I. A. Wesson 260,812 

Harness tool, J. A. Stewart 260,799 

Harvesters, grain adjusting belt for, S. T, North- 

cutt 260,889 

Hat, C. B. Toms 260,807 

Hat indicator, C. Spahmer 261,117 

Hay press, J. Kemp 260,757 

Head-lights, signal attachment to locomotive, W. 

W.Richards 260.895 

Header, M.N. Laufenburg 260,882 

Heater and cooker, S. Ellis 260,85b 

Heel trimming machine, A. J. J ohnson 261,094 

Uoiating mechanism for applying power to ropes 

for, A. S. French 260,964 

Bolder. See Candle holder. Carriage lamp holder. 

Horse detacher, J. H. Clow 261,079 

Horseshoe nail clincher, H. Brtining 260.837 

Hose tube, striped knit, J. H. Osborne 260,891 

Hub attaching device, A. Warth 260,811 

Hub boring machine, H. A. Moyer 660.774 

Hub, vehicle wheel, J. Lajeunesse 260.999 

Hydrant, G.Shelley 260,904 

Hydraulic press, J. Kellogg 261,097 

Hydrocarbon furnace, D. B. Hubbard 260,983 

Hydrocarbon furnace, H. S. Srfroni 260,789 

Ice plow tooth, W. V. Vernier 260,914 

indicator. See Hat indicator. Station indicator. 

Train indicator. 

Insecticide, J. 11. Wheeler 260,916 

Ironing board, G. A. Schram 260 902 

Ironing board, bosom, Cook & Hinman 261,083 

Jack. See Wagon jack. 

Jeweler's work bench, M. H. .Cnapp 260,880 

Key stock, spring. J. Adt 260,919 

Kitchen cabinet, N. p. Bradish 260,739 

Lamp, electric arc. C. E. Ball 260,925 

"Lamp, electric arc, J. H. Guest 260,975 

Lamp, electri* arc, C. D. Haskins 261,091 

Lamp, electric arc, E. Thomson 261,067 

Lamp shade, collapsible. N. Plymptom 261,037 

Lamps, circuit closing key for electric, J. 11. Guest, 260,864 

Latch, J. Brownlee 260,934 

Latch, gate, W.H.Marshall 261,010 

Leather creaBer, C. H.Corey 260.847 

Leather, making, E. W.Avery 261,073 

Light. See Signal light. 

Lock. See Nut lock. Seal lock. Wagon seat 

lock. 

Locomotive. G. S. Strong 261.061 

Lubricating device forsteam engines, A.Craft (r).. 10,153 
Lubricator. See Axle lubricator. Steam engine 

lubricator. 

Mash cooler, V. O. Kunz 261,098 

Meatcuttrhgmachlne, C. Kieser 260,758 

Mill. See Roller mill. Wheat and middlings re- 
ducing mill. Windmill. 

Milling machine feed device. E. F. Latham 260,760 

Millstone dust catcher, G. Kiefer 260,877 

Mineral water fountain, Dummer & Malmstrb'm.. 261,086 
Mould. See Alkali ball mould. 

Moulders, guard for variety, G. Grill 260,971 

Monkey wrench, C. H. Miller 260,771 

Motor. See Windmill motor. 

Muzzle, J. D. Crockett 260,918 

Nail. See Ornamental nail. 

Nut lock, A. R. Bloomer 260,931 

Nut lock, P. Curran 260,818 

Nut lock, T. Curry 260,949 

Nut lock, J. F.Goodridge 260.861 

Offal drier and cooler. M. Tamm 260,801 

Oil can, spring bottom, X. St. I'ierre 261,060 

Oil press envelope, J. J. Green 260,862 

Ore crusher, L. C. Springer 260,796 

Organ case, G. Nettleton 261.0J7 

Ornamental nail, Bailey & Talbot 240.732 

Packing for pumps, piston, P. A . Myers 261,026 

Pantaloon guard. G. R. OIney 261 ,029 

Pantaloons supporter. A. Horowitz 260,754 

Paper box machine, Strieby & Rankin 260 800 

Paper machine, W. O. Jacob! 260,988 

Paper making, etc., treating fibrous vegetable sub- 
stances to obtain fiber suitable for, C. K. 

Ekman 260.749 

Parer, corer, and slicer, apple, C. E. Hudson 260,756 

Peas and beans and cutting vegetables, machine 

for shelling, F. T. Mallon 261,009 

Peas, machine for sorting green, W. G. Suydam.. 261,062 
Pen or pencil holder and drawer pull, combined, 

A. Cutler 260,951 

Pillow, \V. Huse 260,870 

Pipe. See Blowpipe. Stove-pipe. 

Pipe coupling, J. J. B.Frey 260,968 

Pipe coupling, Jones & Rittenhouse 260,874 

Pitman head. C. Clapp 260,940 

Plant sprinkler, G. G. Lynch 260,761 

Planter, corn, A. Runstetler (r) 10,156 

Planter, corn, A. & M. Runstetler 261,048 

Planter, corn. M. Runstetler (r) 10,155 

Planter, seed, H. C. Austin 260,923 

Plow. C. F. Mock 260.772 

Plow, J. Quin 260,785 

I'low, rotary, G. Pirrung 260.782 

Plow, shove', J. Lawrie 261,001 

Jr'ocket safety attachment. J.W.Wells 260,915 

Post. See Fence post. Grazing post. 

Pot. See Tea or coffee pot. 

Powder. See Explosive powder. 

Press. See Baling Press. Copying press. Cotton 

press. II ay press. Hydraulic press. 

Printer's shooting stick, r. L. Armstrong 260,821 

Printing machine sheet delivery apparatus, L. C. 

Crowell 261.084 

Printing press, A. Shedlock 280,792 

Printing press delivery apparatus, C. B. Cottrell.. 260,945 
Protector. See Belt protector. 

Pulp beating engine. J. E. Warren 261.107 

Pump, N. R.Alpuche 260,921 



Pump, Meyrick, Jr., & Melcher 261,019 

Pump attachment. G. H. Gaskins 261,087 

Pump plunger, H. P. Temple 260,802 

Quilting machine, W. Koch 260,994 

Range hot water reservoir, kitchen, E. Bourne.. 260,738 

Ratchet. J. Brown et cd 260,834 

Reaping machine, W.N. Whiteley 261,114 

Reel. See Fishing reel. 

Reflector, lamp, H. F. Bartlett 260,735 

Regenerator for metallurgical and other furnaces, 

M.V.Smith 261,057 

Reins, adjustable clip for driving, G. W. Parke. . . 260,893 

Roller mill, N. W.Holt 260,079 

Rotary cutting machine, E. Salamon.... 261,049 

Rotary engine, R. Hodson 260,978 

Rotary engine, D. M. Johnson 260.939 

Sash, G. H. Johnson 260,873 

Saw guard, circular, G. Grill 261,090 

Sawmill rollergauge, R. M. Beck 260,929 

Screw, L. Smith 260,795 

Scrubber and mop, combined, G. Pirrung (r) 10,154 

Seal lock. L. C. Burgess 260.741 

Seeder and cultivator, combined, E. E. Whipple. . 260,814 
Sewer and means for facilitating the discharge of 

sewage, Comstock & Jefferson 261,080 

Sewing machine, boot and shoe A. Keats 260,990 

Sewing machine buttonhole attachment, 

McCreary & Smith 260,885 

Sewing machine feed mechanism, A. Spear 260,906 

Sewing machine for making bottle covers, G. 

Grisel..; 260,863 

Sheet metal shearing machine, G. H. Perkins 260,779 

Shingling bracket, L. C. Jaques 260,872 

Shirt, J. M. C. Murphy.... 260.775 

Shirt. I. Schneer 260.790 

Shoe fastener, H. J. Dieter 260,852 

Shoe tongue, A. I. Earle 260,854 

Shot making machine, H. M. Guild 860,976 

Signal light. M. Brasslll 260,933 

Smoke consumer, fireplace, W.T. McMillen 261,015 

Smoke consuming apparatus, S. Parker 260,894 

Smoke consuming furnace, G. A. Barth 260,824 

Smoking cartridge. E. A. Smith 261,056 

Spark arrester, R. Hill 260,753 

Spinning machine top rolls, covering for, E. L. 

Perry 260,780 

Spring equalizer, vehicle, F. L. Ezell 260,960 

Sprinkler. See Plant sprinkler. 

Squares, adjustable pitch board for,<3. W. Hovis. 260,755 

Stamp, hand, J. Murdock, Jr 261,025 

Stand. See Wash stand. 

Station indicator, C. G. Anderson 261.071 

Steam boilers, foam collector for, R. Whelan 260,813 

Steam engine lubricator. E. H. Phipps 260,781 

Steam wbeel, A. F. Cooper 260.944 

Stirrup bending machine, J. B. Chiles 260,938 

Stocking, C. Appleton 260.922 

Stopper. See Bottl e stopper. 

Stove lid, B. A. Baxter 260,826 

Stove oil, H. C. Bascom « 260,825 

Stove oven, E. C. Godwin 260.971 

Stove pipe, A. J. & C. Lindemann..... 261,004 

Stovepipe shelf, B. Roux 261,047 

Stove plates, device for attaching, E. F. Straub... 260,908 
Strap. See Boot strap. 

Sugar, manufacturing, A. Brear... 260,740 

Supporter. See Pantaloons supporter. Ticket 

door supporter. 

Table frame, H. Rose 261,103 

Table leaves, double-acting lock support for, N. 

A.Hull 260,986 

Tables, device for leveling. J. Crawford 260,947 

Tap wrench, M. Campbell 260,743 

Tea or coffee pot, E. Krippendorff 260,995 

Telephone, acoustic, L. Beecher 260,737 

Telephone lines, electrical- signaling apparatus 

for, T. D. Lockwood 260,884 

Telephone system, T. D. Lockwood ,260,883 

Telephone system and apparatus, C. E. Chinnock, 260.939 

Tent pole, E. C. Cook 260,846 

Thill coupling, A. C. Kasson 260.876 

Thill coupling, K. Pausch 261.032 

Thill coupling, J. H. Robinson 261,045 

Ticket door supporter, M. 11. Tap pan 261,104 

Tie. See Bale tie. 

Tobacco coloring compound, C. S. Philips 261,031 

Tobacco, machine for dressing fine cut, C. G. 

Emery 260,958 

Toy, mechanical, E. R. Ives 260,987 

Trace carrier, T. L. Couslno 260,913 

Traction engine, Lippy & Hughes 261,005 

Train Indicator, J. C. McKenzie 261,013 

Truck, barrel. J. J. Swain 261,063 

Tug, hame, T. A. Simmons 260,905 

Valve. See Flushing valve 

Valve, J. A. Felt 260.858 

Valve, M.Miller 261,021 

Valve and casing, straight way. G. L. Bradley 260.829 

Valve, steam piston, W. S. Hughes 269,985 

Valve, stop, E. Thayer 261,065 

Vapor burner, J. Madden 260.762 

Vehicle reach coupling, Tufts & Roth 261,069 

Vehicle, two wheeled, J. P. Callan 260,742 

Vehicle, two wheeled, H. Hortop 260,980 

Vehicle, two wheeled, S. R. S. Ufford 260.808 

Vehicle wheel, G. H. N. Cortttss 260,744 

Velocipede, Candler & Whitehead 260,840 

Velocipede, W. B.Morris 260,887 

Vessels, device for loading and unloading, G. 

Bacci 260,924 

Vise, pipe, T. Patton 260.777 

Wagon brake, W. J. Kerr 260,992 

Wagon jack, A.N. Woodard 360,917 

Wagon seat lock, S. Gilzinger 260,860 

Wall paper carrier, W.J. Palmer 261.031 

Wash boiler, L. C. Morris ■. 260.887 

Wash stand and fixture, stationary, P. N. Burke (r) 10.167 

Washing machine, G.C.Miller 261 jOW 

Watch cases, manufacture of, J. C. Dueber 260,747 

Watch dials, apparatus for applying color to, T. 

P.Prootor 260.783 

Water closet. J. Demareet 260,053 

Water closet, J. J. B. Fwy ... . 260,965 

Water closet drip tray. F. Adee 260,816 

Watercloset slop saf e, 3. J. B. Frey 260.967 

Water closets, plumber's coupling for the bowls 

of. J. J.B. Frey 260,966 

Water gate, C. Callahan. 260,936 

Waterproof garment, G. Watkinson 261,109 

Water wheel. R. W. Tufts 260,913 

Weaner, calf, J. C. Dupee 263,748 

Weaner, calf, Joues & Fuller 261,096 

Well, artesian vacuum, D. H. Tichenor 260,803 

Wheat and middlings reducing mill. J. Pye 260,984 

Wheat, method of and apparatus for determin- 
ing, C. L. Gratoit 260,750 

Wheel. See Filth wheel. Steam wheel. Vehicle 

wheel. Water wheel. 

Wheelbarrow, S. L. Rookwell 261 ,016 

W hisk-broam holder, C. De Quillf eldt 261 085 

Wind engine, G. Garside 260,670 

Windmill. J. W. Barber 260,9.»7 



Windmill motor, W. Scott 261,051 

Wire coiling machine, H. S. Hall 260,752 

Wire stretcher, R. & A. Ellwood 260,957 

Wood polishing machine, Bridgeman & Perry (r), 10,152 

Wool oiling machine, F. G.& A. C. Sargent 260,898 

Wool washing machine, F. G. & A. C. Sargent, 

260,899, 260,800 
Wrench. See Monker wrench. Tap wrench. 



DESIGNS. 

Burial casket, L. Stein 13,034 

Button, J A. Decmatel 13,024 to 13,028 

Chain, ornamental, J. Etzensperger 13,030 

Friuge. H. A. Kehrenberg 13,032 

Pipe mouthpiece, W. Demath 13,029 

Pitcher, I'arson & Franzheim 13,033 

Scarf, H. Heathe 13,031 

TRADE MARKS. 

Beer, loger, Schmidt & Brother 9,542 

Canned goods, Freeman & Shaw 9,537 

Canned tomattoes, \V. S. Whiteford 9,543 

Cigars, L. Carvajal 9,526 

Cigars, cigarettes, and all kinds of chewing and 

smoking tobacco, Smith, Mendel & Co 9,544 

Fertilizers, D. H. Baldwin 9,523 

Fertilizers, artificial, J. Horner, Jr 9,539 

Flour. Jaques & J ohnson 9,541 

Halters, J. W. Eldridge 9,535 

Knives, razors, scissors, and all kinds of cutlery 

and edge tools, J. Veal! 9,546 

Lard substitute. W. Butcher's Sons 9,524, 9,525 

Meats, Cleveland Provision Company .... 9,527 

Metals of various kinds, P. R. Jackson & Co 9,540 

Pens, fountain . L. W. Fairchild 9,536 

Photographic plates, E. & H. T. Anthony & Co 9,532 

Refrigerators, D. Eddy & Son 9,534 

Rockingham and yellow ware, terracotta flower pots 

and hanging baskets, Flentke, Harrison &Co... 9,529 

Saws, crosscut, E. C. Atkins & Co 9,533 

Saws, crosscut wood, E. C. Atkins & Co 9,522 

Shirts, Marley Manufacturing Company....... 9.530 

Steel, cast, W. Spencer & Co 9,545 

Tobacco, cigars, cigarettes, chewing and smoking, 

L. &E. Wertbeimer. ... 9,531 

Tobacco, plug, plug, Elwell, Brackett & Hawes 9,528 

Whisky, S. J. Greenbaum 9,538 



English Patents Issued to Americans. 

From June 30, 1882, to July 7, 1882, inclusive. 

Dynamo electric machine, E. A. Sperry, Cortland, N. T. 

Electric battery, C- P. Brush, Cleveland, O. 

Electriccurrent, apparatus for generating. K. Thompson, 
New Britain. Conn. 

Engraving machine, J. Earle, Delaware, Pa. 

Excavating earth, C. H. Leach, Baltimore, Md. 

Horseshoe, F. A. Roe, New York city. 

Mail bag, T. A. Piatt et al„ New York city. 

Neckties, I. Noar, New York city. 

Sewing machine, A. Newstadt, San Francisco, Cal. 

Spinning frame, G. Jaquith, Maysville, Ky. 

Steam engine, W. P. Goodwin, Stelton. N. J. 

Telegraph wire, W. E. Banta, Springfield, O. 

Toothbrush handle, A. C. Estabrook, Florence, Mass. 

Valve for steam engines, W. S. Phelps et al., W or ten- 
dyke, N. J. 



AAvfrttttiiMits. 



Inside Page, each insertion - - - 7.1 cents a line. 
Back Page, each insertion - - - 81.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



THE.UNLVPERFEirr 

SewingTvTachine. 

SIMPLEST.LATEST IMPROVED^ 

MOST DURABLE & *W 



->«35^ 



, * AND MAKE HOME 
mK IFTHERe | S . HAPPY- „.„ 

r NEWH0MESEWING ? V^ 

„., -7. t:\MACHINeC0. 

r 30UNIONSQUAREN.Y CHICAGO. ILL. 

ORANGE MASS. OR ATLANTA GA. 



Cheap Small Boilers. T. McDonougb, Montclalr, K. J. 



COO A week to Agents. SIO OUTFIT FRET?. 
900 BIDEOUT & CO., 10 Bahclay St., New Fork. 



BACKKNIFE GAUCE LATHE, 

For all variety of Chair Legs, etc., etc. Rollstone 
Patent Variety Lathe, Superior to the Waymouth. 

Pattern Maker's 
Lathe, Improved 
Rotary Bed Plan- 
ers, Buzz Planers, 
Band , Jig, and 
Swing Sa ws , 
Ward well Patent 
Saw Bench. Rod 
Machines, Boring 
Machines, etc., 
etc. Dealers in 
Second-hand 
Iron and Wood 
Working Ma- 
cumeiy, Knelnes and Boilers, etc., etc. Send stamp for 
catalogue and address KOLLSTONE MACHINE 
CO., 48 Water St., Fitchbarg, Mass., U. 8. A. 




HOW TO CASEHARDT3N. 

Inclose 10 cents for sample. Address R. T. KING, 

No. 633 South Front St., Columbus, O. 



NO FAILURE IN SIXTEEN YEARS 

HEALD ScM0RRISJ^ntR1 f ugal p5 

I00TQJ5J1Q. GALLRPER MINUTE CAPACITY 

HEALD&MoRRisEalc^insvilleN.y 



CONSTITUENCY OP WOOD.— TABLES 

showing the actual amount of solid matter per- cord in 
various commercial woods, and the relative values of 
the«e, when reasoned, for steam generating purposes, 
contained In Scientific American Supplement, No. 
333* Price 10 cents. To be had at this office and from 
allnewsdealers. 



WOOD WORKING MACHINERY. 

■OfpFf TENONING, CARV/NG. 

§pg|=3» MACHINES. >!|'ifS - 

MM' BAND & SCROLL SAWS . UW\ . 

® suNivm sai Worker! £0& 
jr. jl .vAnr- «ste c: o . 

• CINCINNATI.O.U.S.A. 



How YOU may 

take photographs with 

WALKER'S 

CAMERAS and OUTFITS 

Cheap, compact, accurate, 
and practical, full instructions 
furnished, invaluable for Tour- 
ists either ladies or gentlemen. 

Simple, useful, fascinating 
to anyone. Send lOcents for 
Catalogue and Sample Photo- 
graph taken by an amateur. 
Circulars free. 

Wm. H. WALEEE & Co., 
Bo: F Rochester, N. 7. 




MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread offlreinwalls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St.. N. T. 



KEMP'S MANURE SPREADER, 

PULVERIZER 

and CART COMBINED. 

Greatest Agricultural in* 
\ vention of the age. Saves 
go per cent, of labor, and 
doubles the value of the 
manure. Spreads evenly 
all kinds of manure broad- 
cast or in drill, in one-tenth 
the time required by hand. 
Send for Mustrated Catalogue and full particulars to 
KEMP & BURPEE Jtt'Pti CO., Syracuse* Onondago Co., N. I. 




EQUIDISTANT GEAR CUTTERS.— A 

valuable paper, by C. W. MacCord, giving detailed direc- 
tions for cutting spur wheels, on the epieycloitlal sys- 
tem, so as to make them interchangeable. With four 
illustrative diagrams, contained in et ikntific Ameri- 
can Supplement. No. 33a. f rice 10 cents. To be had 
at this office and from all newsdealers. 



»(,'! 'SPECIAL TOOLS * 

F\ HB. SMITH MACHINE C!/ 

S% SMITHVILLE.BUR.CO.N.J. 
C/KCULARS FKCC. 



THE COMPOSITION OF AMERICAN 

Grasses.— Abstract of a paper, by Clifford Richardson, 
presenting in tabular form the average composition of 
various grasses, and showing the relations of cultivated 
and wild grasses toward each other and to similar species 
as grown in Germany. Contained in Scientific Ameri- 
can Supplement, No. 336. Price 10 cents. To be 
had at this office and from all newsdealers. 




PATENT QUICK 

Adjustable Stroke 

8HAPEES 

Can be Changed while in motion. 
E. GOULD & EBEEHAEDT, 

NEWARK, N. J. 



WEYMOUTH BRIDGE— NEW BRIDGE 

recently erected over the Weymouth Harbor. With 
eleven figures. Contained in Scientific American 
Supplement, No. 331. Price 10 cents. To be had at 
this office and from all newsdealers. 



; — Damper Regulators and Gage- 
Cocks. Murrill & Keizer, Baltimore. 



CHARLES ROBERT DARWIN.- A BIO- 

graphical sketch, with portrait. Contained in Scien- 
tific American Scppleiment, No. 337. Price 10 
cents. To be had at this office and from all newsdealers. 



HEAVY UN IVERSAL ^^f-Q 
FOR CIRCULARS ffij ^MACHINE 

FURTHER ..FORMATION V) ^T WEIGHT £800.11 
DURESS C.E.LIPE. .AuTOMATICFI 



SYRACUSE.N.Y horizow 





PATENTS. 

MESSRS. MTJNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex* 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have inequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mann & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Icfringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUJVN & CO., Solicitors of Patents, 

261 Broadway, New York. 
BRANCH OFFICE -Corner of F and 7th Streets, 
Washington, D. C. 
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A NEW BOOR ON THE STEAM ENGINE. 

Incomparably the best on this branch of Engi- 
neering ever published. 

JUST H.U-a.13-^". 

THE 

Practical Steam Engineer's Guide 

In the Design, Construction, and Management of Ameri- 
can Stationary, Portable, and teteam Fire Engines, 
Steam Pumps, Boilers, Injectors, Governors, Indicat- 
ors, Pistons and Rings, Safety Valves and Steam 
Gauges. For the use of Engineers, Firemen, and 
Steam Users. By Emory Edwards, author of "A Cate- 
chism of the Marine Steam Engine," " Modern Ameri- 
can .Marine Engines, Boilers, and Screw Propellers." 
Illustrated by 119 engravings. In one volume. 12mo. 
&0 pages. Price $2.50, by mail, free of postage, to any 
address in the world. 

CONTENTS.— Introduction— Qualifications for En- 
gineers ; Philosophy and Operation of the Steam Eneine ; 
A Condensing Engine in Actual Work ; Gain by Expand- 
ing Steam ; Center of Gravity, of Gyration, of Oscilla- 
tion; Mechanical Powers; Mechanical Power ; Friction; 
Latent Heat; Latent Heat of Steam ; Specific Heat. 
Chapter I.— Standard American Stationary En- 
ginks.— Evans' Non-condensing Engine of 1800; Style 
of Engine which was the Standard Type in the United 
States for many years ; Vertical Direct-Acting Engine: 
Allen High-Speed Engine; Cut-offs; Improvements of 
Zacharlah Allen, Geo. H. Corliss, and N. T. Greene; 
Babcock and Wilcox's Valve Gear; Adjustment of the 
Expansion in the Wright Engine ; Improved Corliss 
Engine; Corliss Engine Valve Motion; Greene Engine; 
Woodbury. Booth & Pryor's Automatic Cut-off Engine; 
Wheelock Enilne; the Buckeye or Hartford Automatic 
Cut-off Engine; the "Wright Patent Steam Engine, with 
Automatic Cut-ott'Gear; the Watertown Automatic Cut- 
off Engine; the Economy of aSteam Engine; Condens- 
ers; Useful Notes for Calculations Concerning Pumps; 
India-rubber Valves for Circulating Air Pumps; Value 
©f High Rotative, Speeds: Rule for Finding the Weight 
of Fly Wheels. Chaptbr II.— Standard American 
Stationary Boilers.— Present Form of Steam Boil- 
ers; Upright Vertical Fire Tube Boiler; Horizontal 
Tubular Boilers ; Present Tendency in the use of Steam 
Toward the Employment of High Pressures: Boiler of 
the A ben troth & Root Manufacturing Co.; Babcock & 
Wilcox Water Tube Boiler; the Pond & Bradford Sec- 
tional Boiler ; Bates' Patent ^team Generator ; Require- 
ments of a Perfect Steam Boiler; Horse Power of Boil- 
ers; Efficiency of the Furnace; Combustion; Experi- 
ments of Prof. Schw ackhoffer with Boilers ; Dr. Behr's 
Experiments with Boilers; Boiler Efficiency ; Fuel ; 
Incrustation and Scale; Means of Prevention; Covering 
Steam Pipes, etc.; of Use of Steam Boilers; Testing 
Boilers; Explosion of Steam Boilers. Chapter III.— 
Standard American Portable Steam Engines 
And Boilers.— The Baxter Steam Engine: Portable 
Engine of the Watertown Steam Engine Co.; the Eclipse 
Portable Engine; Gardiner's Patent Tri-cylinder En- 
gine; Portable Engine of Skinner & Wood ; The Book- 
waiter Engine; Improved Portable Engineof the Taylor 
Manufacturing Co.; the Watertown Portable Engine ; 
Excelsior Dairy Engine. Chapter IV.— Standakd 
Amkuican Agricultural Enqinks.— Requisites for 
an Agricultural Engine; Eclipse Agricultural Engine; 
Bradford's Excelsior Portable Engine. Chapter V.— 
Standard American Steam Fire Enginks— History 
of Fire Engines ; Brathwaite's Steam Fire Engine. 1830; 
American Steam Fire Engines, Hodge (1841), Fisher (I860) ; 
Latta; Amoskeag Steam Fire Engine; New Double 
Cylinder Steam Fire Engine of the Clapp & Jones Manu- 
facturing Co.; the Holly Rotary Engine; a Si Is by Boiler; 
the Silsby Steam Rotary Fire Engine ; Rules for the 
Management of Steam Fire Engines. CHAPTER VI.— 
Standard American Steam Pumps. — Davidson 
Steam Pump; Isochronal Pumping Engine: Cameron 
Steam Puup; Useful Information to Engineers and 
Steam Users in regard to Steam Pumps; Wright's Patent 
Double-acting Bucket Plunger Steam Pump; the Dean 
Steam Pump; Dayton Cam Pump; National Steam 
Pump; Knowles' Patent Steam Pump; Deaue's Patent 
Steam Pump: Blake Steam Pump. Chapter VII.— 
Injector.— m. Giffard, the Inventor; Hawksbee's In- 
vestigations (1719); Theory of the Injector Giffard's In- 
jectorj Sellers' '"ISTe" Injector; Hancock Inspirator; 
Rue Little Giant Injector; Korting Universal Injector; 
Keystone Injector; Freidmann's Injector. Chapter 
VIII.— Steam Engine Governors.— Operation of the 
Governor; Regulation of an Engine; Common Mode of 
Constructing the Governor; Pickering Spring Governor; 
W aters Engine Governor ; Chase Elemental Steam 
Governor; Allen Governor. Chapter IX.— The Steam 
Engine Indicator.— History ot the Indicator; Watt's 
Indicator; AlcNaught's Indicator; Description of the 
Crosby Indicator; What can be Ascertained by its Use; 
Crosby High Speed Indicator ; Directions for Using the 
Crosby Indicator; How to Take a Diagram; How to 
Take the Indicator Apart and Clean it ; Diagrams; Ex- 
planations of Lines of Diagrams ; to Compute the Aver- 
age Pressures. CHAPTKit X.— Slide Valves.— Import- 
ance of the Subject; The Slide Valve Ordinarily Used 
in High Pressure Engines, and the Manner of its Opera- 
tion; Lap: Importance of Lap upon a Slide Valve; 
Effects of Having no Lap: Value of an Indicator in 
Interpreting the Action or a Slide Valve ; Lead; How 
to Set a Slide Valve. Chapter XL— The Pision and 
its Rings.— Tho Piston in General Use: Improved Pis- 
ton; Object in the Construction of this Piston; Amount 
of Bearing Surface; Mode of Attaching the Piston Rod. 
Chapter XII. — Safety Valves: Thkir Antece- 
dents, Invention, History, a v d Calculation.— 
Steam; Patent Safety Valve (1695); Valves; What a 
Safety Valve is; Indispensable Requisites in a Safety 
Valve ; Facts for the Consideration of Boiler Makers 
and Boiler Owners; Crosby Adjustable Pop Safety Valve 
and Lock up >afety Valve ; scoville Pop Safety Valve. 
Chapter XIII.— Steam Gauges.— Bourdon Pressure 
Gauge; Crosby Improved Pressure Gauge. Chapter 
XIVT— Practical notes on the Management of 
St am Engines and Boilers. 

%W The above, or any of our Practical and Scientific 
Books, sent free of postage, at publication price to any 
address in the world. 

jy Our new and revised Catalogue of Practical and 
Scientific Books, 96 pages 8vo. together with our other 
Catalogues, tho whole covering every branch of Tech- 
nology, sent free, and free of postage, to any one in any 
part of the w<_ rid who will send his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa. 



T -.f AND FINE GFWT IRON ALSO STEEL 
VtsLE; 1 CASTINGS FROM SPECIAL R(J 



:astings from special n c 

INE TINNING jTSTPAIJKS 

FINISHING. * N NlU G tSs*5 



LEHIGH AVE. & AMERICAN ST. PHILA . e. 



IT PAYS to sell our Hand Printing Rubber Stamps. 
Samp'es free C. FOLJAMBE & CO. , successors to 
G. A. Harper & Bro., Cleveland, O. 



GOkP 
PENS 




PENCILS, nOLDFRS, CASES, <fcc. 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
who care to preserve their individuality In writing. 

MABSE, TODD & BARD, 

ISO BROADWAY, NEW YORK. 

Send for Price- List. 
OUR GOODS ABE SOLD BY FIRST-CLASS DEALERS. 




CIRCULARS GIVING FULL, DESCRIPTION SENT FREE ON APPLICATION. 

SPONS' ENCYCLOPEDIA Of THE 
INDUSTRIAL ARTS, MANUFACTURES & COMMERCIAL PRODUCTS. 

Containing 2,100 pages. Illustrated by 1,500 engravings. 

COMPLETE IN FIVE DIVISIONS, $27.00. 

E. & F. N. SPOIM, 44 Murray Street, New York. 



<4atXS&^ of the ^yii§^2lISSi^» 

9fe _ KIND IN TH EWO RLD. >$&§, pEABigZ / 




MOSS ENGRAVING COMPANY 




To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
rials, in seta or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL, 
Manufacturing Electrician, 19 Broomfleld Street, Boston, 
Mass. Illustrated Catalogue sent free. 



5PRA.Y "N£NJ 

FEED WATERS 

j "^-Purifier J 

FOR STEAM BOILERS 
U.S. & FOREIGN PATENTS 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



(T-r a COfl P ert ^ a y at h f >me. Samples worth $5free. 
4>D ID 4)ZU Address Stiwson & Co., Portland, Me 



The Panama Canal Co. Use 

VANDUZEN'S PATENT 

Water Klevator or Steam Jet Pnnip* 

I For Elevating or Conveying Water (or 
other Liquids) to elevations not exceed- 
ing 50 ft. vertically, it has no equal. 
Can be used with Hose an d Nozzle for Fire 
Pump. Cheapest Beliable and Durable 
Steam Pump made. Ten sizes. Prices, 
$7, $8.50, $10.50, etc.. to $75. Capacities 
_ from 300 to 20,000 gallons per hour. State 
for what purpose wanted and send for large catalogue. 
VANJJUZEN tfc TIFT, Cincinnati, O. 





NUT TAPPING 

MACHINE. 
DURRELL'S PATENT. 

No. 1 Machine, 900 lb., 7 apindlea. 
" 2 " 1,050 " 7 
"2 " 600 " 3 

Capacity of 7 Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tool Manufactured by 
HOWARD BROS., 

Fredonia, N. V. 



W ood-working Machinery. 

Jlfcff Universal "Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, etc. 

BENTEL, MARCEDANT & CO., 

HAMILTON, OHIO, V. S. A. 



Series For 1882. 

"lAElceant Imported denlens, all Cliro- 
*#V mol4 (xxxboard)ia beautiful colors, Cold 
A SIIver.Gcrman A; French Florals. Scenery from the 
Klver Khlne, Aretle Scene., Mn»sro.o Series, Ocean 
Views. Bird Mottoes, A- e. n»»"> in f » nc y «onpt type, 1 Oe.or 

CTaJK"0R l;xlra J^ nr « e size Embossed Cnro. 

SslW flUmos.name in any style, lOc.Ag'ts 

make 40 per cent. 14 r» cka of either '"' •*■ 0,ir beautiful ° 0Im a 
Book of 10O Styles,fnr 1882, 85c. Full Jinrtlcmura with every or- 
ler.Blank Cards at wholesale.CARI) MILLS JVorthlord Ct. 



$72 



A WEEK. $12 a day at. home easily made. Costly 
outfit free. Address True & Co., Augusta, Me. 



Geohgb Westinghotjse, Jr., Ralph 



President. 



Sec'y 



The Westlnghouse 

Will make {Special Contracts 
Speed machinery, to 

THE WESTING 

Without the 
CORBESP O NDENCE 

Send for illua 




BAGALEY, H. H. WESTINGHOTJSE, 

& Treas. Superin tendent. 

Machine Company 

with Manufacturers of II iff h 
DRIVE DIRECT with 

HOUSE ENGINE 

use of Belts. 
SOLICITED. 

trated circular to 

The Westinghouse S^Sfi^!^ Machine Company, 

Works at Pittsburg, Pa. 9'i <fc 94 LIBERTY STREET, NEW YORK. 



(( 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 1S79. 
For Macadam Road making, Ballastingof Railroads. Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and simplicity. Adopted hy important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

MjAKE CKUSIIEK CO., Sole Makers, New Haven, Conn. 




SIBLEY COLLEGE OF MECHANIC ARTS, 

CORNELL UNIVERSITY. 

Entrance examinations will be held June 12 and Sept. 11, 
1882. Forthe Registerand Catalogue just issued contain- 
ing reorganized courses of instruction, Scientific and 
Practical, including Draughting, Machine Construction, 
General Shop Work, etc., apply to the 
President of Counell University, Ithaca. N. Y. 



BOSTWICK'S 
G'ANT - SAW 

MACHINE. 




AHEAD OF ALL. 

It haa a world-wide reputa- 
tion. Over 8,000 now in use. 
Will cut a 'i ft. log in three min- 
utes. Price $18. Address 

Farmers' MuiNifactiii'in:,' Co. 
150 West Eighth St., 

CINCINNATI, O. 



DON'T BUILD A HOUSE OF ANY KIND UNTIL YOU 
write for price sand sample to the BODINB ROOFING 
COMPANY , Mansfield, Ohio. 



PAYNE'S AUTOMATIC EINU1NES 




Spark Arrester. 

Reliable, durable, and fconomicni. ivtil furnish a 
horse power with one-third less fuel and water than any other 
ewimebxtilt not fitted with an automatic cut-off. £end 
for Illustrated Catalogue " A " 2, for Information and 
prices. B. W. PAYNE »fc SONS, 

Box 1207. Coming, N.Y. 



THE BERRYMAN 
Feed Water Heater 

AND 

PURIFIER, 

AND 

FEED PUMP. 

THE 
I. B. DAVIS 

PATENT, 
MAY, 1879. 




A RTISTIC H OMES, 



Just published. 44 Plans, Elevations, and Interiors of 
QUEEN ANNE and COLONIAL Villas and Cot- 
lug*'*, costing from $700 upward. Inclose 3c. stamp 
for illustrated circular. Price S3. 50. Agents wiunetl. 
A. W. FL'LLIitt, Architect, Albany, N. Y. 



sendtoI nNnnN.BERRY^ORTON 

PHIL A P A FOR- 



mam 



Hi RUBBER BACK SQUARE PACKING. 

Q BEST IN THE WORLD. 

For Packing (he Piston Rods and Valve Stems of Sleani Engines and Pumps. 
B represents that part of the packing which, when in use. Is in contact with the Preton Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from H to 2 inches square. 

JOHN H. CHEEVER, Treas. NEW YOKK. BEI/TIiVG & PACKING €0., 29 Park Row, New York. 

SPECIAL NOTICE.— Owinff to the recent meat Are in the "World" Building, our office has 
been removed as above. 



SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. PlaningJO in. wide, 6 in. thick, weight 2,200 lb , 
»800; planing 24 in. wide, 6 in. thick, weieht 2.600 lb., 
»SM. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Correspondence so- 
lietted. Rowley & Hermanoe, wiUlamsport, Pa. 



^ISgP 



President. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 

Office and Works! ) g en( jf 0r 



WILKESBARRE, PA. J Price list 



Office and Warehouse: 
$7 LIBERTY ST., NEW YORK, 



pfljgJ<IWpN gLQWEFt 






POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCE!), 

Has Pewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, |ND. 

B. S. TOWNSEND, Gen. Agt. ,6 Cortland St. ,8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
J4S. BEGGS & CO., Selling- Agts. 8 Dey Street, 

3VEXV YORE. 
SEND FOR PRICED CATALOGUE. 




KIKKHAM, HUI.ETT & CHANDLER'S 

STANDARD WASHER-SCRUBBER. 

Removes all the Ammonia and a large percentage of 
the Carbonic Acid and Sulphcreted Htdhugen 
from GAS. Adopted by over 100 Gaa Companies in 
Europe and by the Baltimore. Williamsburg, Citizens' 
(Newark. N. J.), Newport. K. I., St. Joseph. Mo., and 
Quebec Gas Companies. GEO. SHEPARD PAGE, 

49 Wall St., New York, Sole Agent. 




WITHERBY, RUGG & RICHARDSON. Manufacturer'-, 
of Patent w ood Working Machinery of every descrip 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



VERTICAL ENCINESi 

v '- THE BEST IN THE MARKET '-' 1 

v AT REASONABLE PRICES $1 
\K MANUfACTURED BV ^| 

j; PHOENIX FOUNDRY MACH.C0., 
IK SYRACUSE, NY. ■ j|*| 



The Phosphor-Bronze Melting Co., Limited, 

512 Arch Street, Philadelphia, Pa. 



Trad 




ark&. 



PHOSPHOR-BRONZE 

Planished Pump Rods, Bolts, Nuts, 
Valves, Spring Metal, and Wire. 

Specialties of great durability, gtreiifftli. and resist- 
ance to coi'rnsion, for Minim*. Murine, and 
Hydraulic Work. 
Pamphlets and Particulars on Application. 

OWNERS OF THE U. S. PHOSPHOR-BRONZE PATENTS. 

Sole Mnnuf acturert* of Phoaphor-Bronzc In the IT. S. 




CLARK'S RUBBER WHEELS. 

This Wheel is unrivaled for durability, sim 

Elicity, and cheapness. Adapted for Ware- 
ouse and Platform Trucks, Scales, Heavy 
Casters, and all purposes for which Wheels 
are used . Circular and Price List free. 

GEO. P. CLARK, Windsor Locks, Ct. 



TtTOULDS for /*< IiASS to order 

-LVX. by H.BROOKE, V_sr 38 Dey St., New Fork 

All <«law8 Manufacturer!* use my Moulds. 






f IVrr; /I.ro J » s =■ 



An engine that works without 
Boiler. Always ready to be started 
and to pive at once full power. 
SAFETY, ECONOMY 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no flees, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SIU'IVI' GAS ENGINE. 

Useful forall work of small stationary steam engine. 
Built in sizes of -2, 4. and? H. P., by SCII I.EICHEIl, 
SC H V.H iM & CO ., N. B. cor. 33d & Walnut Sts., Phila., 
Pa. A. C lHiiiiiiiiisj, 38 Dey St., New York, Agent. 





POR 

Heavy Punches, Shears, 

BOILER SHOP ROLLS, 
RADIAL DRILLS, Etc 

SEND TO 

HILLES & JONES 

WILMINGTON, DELv 



T. DVT. NAGLB, 
ERIE, PA., 

Manufacturer of 

\ Portable, Stations^ 

AND 

Agricultural 

STBAM UIXTG-IIM-IES. 



SEND FOR NEW CIRCULAR 

FITCHBURG ACOUSTIC TEL Co. 

FITCHBURG MASS 





$66 



n week in your own town. Terms and $5 outfit 
free. Address H. Haliett & Co., Portland, Me. 



) 1882 SCIENTIFIC AMERICAN, INC 



94 



jfmntiiu %mmtm. 



[August 5, 1882. 



%$,vttttemtut&. 



liisitle Page, each insertion 
Hack Page, eiicli insertion 



-75 cents a line* 
- #1.00 aline. 



(About eight words to a line.t 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



The" MONITOR 

A NEW LIFTING AND NON 
LIFTING INJECTOR. 
I 




M 1 Best Boiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

A Ino Patent 

EJECTORS 



Wat°r Elevators, 

For Conveying 
■ Water and Liquid. 

i Patent Oiler*, Ln- 
* hrlcntors, etc. 

NATHAN cfe DRSITFUS, 
send lor catalogue. 92 & 94 Liberty St., New York. 



ATTENTI ON, INV ENTORS ! 

Pittsburg Exposition 

AND 

Penna. State Fair Combined 

OPEN FROM SEPT. 7 TO OCT. 14. 

541,500 IN PREMIUMS. 

Special Opportunity for the Exhibition 
oi' New Inventions. 

For Prospectus and Premium List, address 
J. t. PATTERSON. 



1*. O. Ho.xH".-). I'ittxlHii'e. l-n. 



Secretary. 



LITTLE WONDERS, 



j.A , DAK' I'M SON'S , ..-.■** 



t 



Tools for Emery Wheels. 

Also Shaped Diamond Carbon Points, 
indispe nsable for Truing Emery Wheels, 
Grindstones, Hardened Steel, Porcelain, 
and Paper Calender Rollers, Drilling, 
Planing, .Moulding, Milistone Dressing, 
and Sawing Stone. 

The subscriber is " Identified " with 
the "Emery Wheel" trade since intro- 
ducing the use of his Points and Tools 
for the above purpose. Numerous com- 
posite wheels and new industries have 
been created where their "value''' has 
proved incalculable. 

Send number of Tool desired. 
J. DICKINSON, 

64 Nassau Street, New York. 



H.W.JOHNC 



BUILDING FELT, 

FOR LINING UNDER FLOORS, SHINGLES, 
WEATHER BOARDS, ETC. 

STRICTLY FIREPROOF. 

In rolls of 75 to 100 pounds each. 36 inches wide, two 
thicknesses, weighing 10 and 15 pounds to 100 square 
feet. 

H. W. JOHNS M'F'C CO., 
87 Maiden Lane, New York. 

Sole Manufacturers of H.W.Johns' Genuine 

ASBESTOS HOOKING, STEA HI PACKING, 

BOII.EK COVERINGS, I'AINTS, ETC. 

Special prices to large consumers. Send f orsftmple. 



ROCK DRILLS fc AIR COMPRESSORS 

. INGERS0LL ROCK DRILL CO., 

1 PARK PLACE NEW YORK 



WW. A. HAKItl*. 

PROVIDENCE, It. I. (PARK STltEKT), 

Six minutes walk West from statioD. 
Original and Only builder of the 

HAItltlS-COltLlSN KNtilNE 



Willi 



Harris' I'ntenteri Improvements, 
from 10 to 1,000 il. P. 



THE 
BEST 



•THEffl3DWATCHCASE 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York. The George Place Machinery agency. 




SHEPAKIVS CELEBRATED 
$eo 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw A ttachme nts, Chucks, Man- 
drel s. Twist Drills, Dogs. Calipers,* 'Son 
JjiSflil " Lias Machines, etc. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

II. I,. SIIEPAUI) A- CO., 
341 & 843 West Front St. Cincinnati, O. 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
|V©eder proves its superiority over other machines now 
in ubc Send for Illustrated circular and price list. 

Manufactured by JAMES J EN Kg, Detroit* Mich. 




COLUMBIA BICYCLE 




Is what every bo.v wants ami 
what every man ought to have. 
Send ;Jc. stamp for illustrated 
catalogue, with price lists and full 
information. 



THE POPE M'F'G CO, 



597 Washington St., Boston.- Mass. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samp.es free. 
Agents Wanted. T. NEW. 3:! John Street, New York. 



PROSPECTING MINERAL LANDSA SPECIALITY. 

CYLINDRICAL SECTI0NS0R CORES OBTAINED THE WHOLE 
DISTANCE BORED. Q)^\ RTE S I AJJ WELLS 
BORED ROUND AND STRAIGHT ADMITTIN 6->«^ 
A LARSER PUMP AND CASING IN PROPORTION] 
"TO SIZE OF HOLE THAN BY j 
ANY OTHER PROCESS^; 
| ESTIMATES GIVEN C^rA J 
■AND CONTRACTS.;* 1|| A. 



GOLD MEDAL, PARIS, 1878, 

BAKER'S 

Breakfast Cocoa. 

Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed . It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 
Sold by Grocers everywhere. 

W. BAKER & CO., Dorchester, Mass, 




^DIAMOND 
DRILL CO. 

B0X423P0TTSVILLEPA. 

(JMANFTRS.OF DIAMOND DRILLS 
f EOR ALL KINDS OF -^r- 
-V^ROCK BORINS . « 








At Low Price*. I.nree A.gorted Stuck. 
A. £ P7 ItllOWK, 43 Park Place. New york. 



ERICSSON'S 

New Caloric Pimping Bubo 

FOR 
hWEIJJNfJS AMI COLNTKY SKATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. DEl.AMATElt & CO., Proprietors, 

No. 10 Cortlnudt Street, New York, N. Y. 

? Applied to all machinery driven by 
IP&fl i^V fly-whee's and liable to be broken by 
lljpfllHMp power stored in wheels, such as cal- 
=^ : *^in -^smiT ender rolls, upsetting machines, 
£*-< ts bBII^ ^? *-v presses, and wire drawing ma- 
chines. We warrant to save 
earing and all machinery 
roin breaking by using our 
t_iT: '^^H ,t^-~ "n-| clutches, starts gradual, stops 
~ ■ inj quick. Any amount of power 

controlled. Friction II ni*iing 
Engine* iiikI Di'iuns: also. Safety 
6~* -^ r-lf*^?1"5B Elevators Can be run faster and 
c - 3 ||^?^si/ stop quicker than any other friction. 
D. Frisbie & Co.. 123 North 4th St., Philadelphia, Pa. 

Machinists* Tools. 

New and Improved Patterns. 

Send for new illustrated catalogue. 

Lathes, Planers, Drill?, &c. 

NEW HAVEN !M AN I: FAC'I\I]K IN<ii CO., 
\e\v Haven. Collll. 

BARREL, KEG, 
HOGSHEAD, 

Axd Fan. 

.ndcr„,in K . _ ^ m Maclilafiry. 

$2r Over 50 varieties 
-" manufactured by 

E. k B. HOLMES, 

Ttubs Hoop Driving. Buffalo, N.V. Head Rounding. 

SPEAKING TELEPHONES. 

TIIK AMERICAN BELL TKLKPHOVK COMPANY, 

W. H. Foubes, W. R. Driver, Theo. N.Vaii.. 
President. Treasurer/ Gen. Manager. 

Alexander Graham Bell's patent of March 7, 187(5, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articu a- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuiton final hearinpin a contested case, ami many in- 
junctions and final decrees have been •btainedou them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Ber'iner, Gray, 
Blake. Phelps, Watson, an d others. 

i Descriptive catalogues forwarded on application. 1 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the author zed 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMKICH'AN IM;i,|, TELEPHONE COMPANY. 
95 Milk Street, Boston, 1H ass. 

THE HTKONG- 

est, most com- 
plete, and reliable 
of En ines and 
Boilers. Special 
sizes, 4 to 40 H. P. 
Others on appli- 
cation. Also 
Rock Drills, Wa- 
ter Motors, and 
„ machinery gen- 
i . - -.. Miacs^aM^ eraliy. Geo. W. 
1 1E-..S- Tint, Sons & Co., 

i$pmxsM®^mmm<m , Buffalo, N. Y. 

THE PORTER- ALLEN 

High Speed Steam Engine. 

" ' ADDRESS 

SOUTHVVARK FOIJNBRY & MACHINE CO., 
430 Washington Ave., Philadelphia, Pa. 

BOOKWAI/TKK ENCINK. 

Compact. Substantial. Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
i 1 Boiler complete, including Gov- 

ernor, Pump, etc., at the low 
price of 

3 HOrtSK POWER »240 00 

V4 " 280 00 

6!^ " " 355 (10 

m_ " " 440 00 

Er" Put on cars at Springfield, O. 
JAMBS LEFFBL & CO., 
Springfield. Ohio, 
or 110 Liberty St, New York. 



Stevens' Roller Mills, 

FOB ' 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NOYE MI'G. CO., Uufliilo, N. Y. 

NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tubes. Saves its cost every time it 
is used ; indorsed by best Engineers. 

Aabe.to. Materia.!,*, Filter. Millboard. 

Packing, and Cement. 

Address Cll A I.MKKS SI'ENCE I'OMI'ANY. 

23 John Street, New York. 



'•T.AFAltCJH" ]>OKTI.AND CEMENT. 
" UIJR HAM" Engli»li 1'OltTI.ANI) CEMENT. 
"KEEN15" CElliar (Coaise mid Sapevfllie). 

These celebrated makes of imported cements for sale 
by JAMBS BRAND, 85Beekman St., New York. 

FOR A 

COMBINED 

Punch and Shears 

of beautiful design . of great strength 
ano capacity, and thoroughly reli- 
able, address 

Lnmbcrtville Iron Works, 

IjAMBERTVILLE, N. .1. 




B 



An n BM FTP D O Thermometers, Compasses, 
nUlflC I CllO Opera Glasses, Spectacles, 
Microscopes, and Telesctjpes. JS. A* J. BECR, Man- 
ufacturing Opticians, Philadelphia l*a. 
it^"i?endfor Illustrated Priced Catalogue. 

Kftwand Valuable Oil r for Loose Pulleys. 

Its use on Loose Pulleys will prove 
it to be efficient, keeping the pulley 
oiled from three to four weeks with 
one filling. Price from 25c. to 75c. 
each. Sample sentby mail on receipt 
of price. Give diameter and speed 
of pullev. Send for catalogue, etc. 
VAX Di'ZKN & Tipt, Cincinnati, O. 

Mention this paper. 




CYIVIIm iVIECIIANICAK, AM) M'lNINtt EN- 
J filNEEUIN*. at the UenmHaer Polviechnic 
Institute, Troy, N. V. The oldest engineering school 
in America. Next term betrins September 14. The 
Register forl882 contains a list of the graduates for the 
past 55 years, with their positions ; also, course of study 
requirements, expenses, etc. Address 

DAVID !\|. <;UEENE, Dire tor. 



IJSJ^L, 



■V THE STANDARD "" 

MAKF.SAPeRFECTjOIN T 



WATCHMAKERS. 



Before buylnj 
AMERICAN 




lathes, see the " Whitcomb," made by 
ATCH TOOL. CO., Walthum, Mass. 



This cut represents the 
renowned I! ED JACKET 
A flj list ii hie Don ble-n cl- 
ing Lilt and Force Pump 

for general purpose*. 

Highest Pi izes awarded 
wherever exhihiied. 

Tliou.^aniU now in use 
throughout the States, giv- 
ing perfect satisfaction. 

Fitted for hand and power. 
Agents wanted everywhere. 
For particulars, address 
C1>€IV\AT1 V\ MP CO., 

CiuciuJiall, Ohio.U. S. A 



Steam Fitters' & Plumbers' Supplies. 

STUUTEVANT'S FAN BLOWERS. 

JOHN S. URQUIIART, successor to 
AT.BBKT BRIDGES, 46 Cortland Street, New York. 




TOIROPE 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 

"D-p a TT V'R organs, 27 stops, 890. Pianos, $297.50. 
Y i * *- " Factory running day & night. Catalogue 
free. Address Daniel F. ItcnUy, Washington, N. J. 

BIBB'S 

Calibrated Original 

BALTIMORE 
FIEE-PLACE HEATERS 




To warm upper and lower rooms. 

The liandsomest, most economical 

Coal ftiovus in the world. 

B. C. BIBB & SON 

Poundr;, Office and Salesrooms, 
:i9and4l Liiht Street, 

Baltimore. Md. 

Mabbleizkd Suate Mantels 

tSTSend for Circulars. 




OHIO STATE UNIVERSITY, Mechanical Department. 
The best place in the West to study M echanical Engi- 
neering. Laboratory method. Shop practice. All mod- 
ern advantages. Tuition free. Expenses very low. 

Address Prof. S. W. HDBINSON* (dliutUiu-., (>. 



UPRIGHT DRILLSSSS? 

™.S^5P H.BICKFORD. 



INCINNATI.0M10, 



Double Screw Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHER *fc NOKHIS only, Tieiiioii, N.J. 



Engineering, Physics, Chemistry. 

SWAKTHMORE COLLEGE. 

Thorough courses of study in new buildings, erected for 
the purpose, with fully equipped workshops, laboratories, 
lecture and draughting rooms, each planned with special 
reference to its intended use. Latest and best appara- 
tus, machinery, tools, etc. , Experienced and painstaking 
instructors. Usual degrees. Also C assical and Literary 
courses of study and a course for Teachers- Ten miles 
from Philadelphia by rail. Charges moderate. Care of 
Friends. For full particulars, address any of the Pro- 
fessors, or Edward H. Magili., A.M., / resident, 

SWAKTHMOBE COLLEGE, SWA RTHMORE, Pa. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
^Operated by one handle, 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
^ ^ ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




PHILADA., 12TH 4 THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1028 FENWICK ST. 
DENVER, COL., 184 FIFTEENTH ST. 
RICHMOND, VA., 141B MAIN ST. 



NEW YORK, 109 LIBERTY ST. 
CHICAGO, 84 MARKET ST. 
ST. LOUIS, MO., 709 MARKET ST. 
SAN FRANCISCO, 2 CALIFORNIA ST. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B. FRANKLIN.?. Prcst. J.M. ALLEN. Pres't. 
J. II. PI1SIK!]!!. Ree'v. 



S4B&*«fsf5s*c5B!l$ 



40,OOO u _^ 

'3 «sr s -^#f \Emerson,Smith & co. 

4 - ™ " "SSL? ^ss BEAVER FALLS. Pa 



THE J. L. MOTT IRON WORKS, 

SSniiiMIO Beeltmaii Ht.. New York. 
I>*'innreNt*s I'nteiit Wntei* 4!lo<.cis used almost 
exclusively in all fine work. |>riiuu*i*m'x Water 
Closets, Latrine's and ! looker's for public buildings and 
factories. iHoti'fi C'eleliroieil Porceliiin Lined 
lliii lis unequaled for beauty and cleanliness. >ani- 
tary (JooiU of all kinds. 



Bolt Cutting Machinery 

3MCA.UiTTT:F , -A.01'TJH BUS, 

Howard Iron Works, Buffalo, N. Y. 




OF THE 

Scientific ^mrricM 

FOIt i«w«. 

The Most PopnUr Sclenlilif I'liprr in the World. 

Only !**3.*0 n Yenr, including pontage. Weekly. 
•V£ Niinibeiw n Vein-. 

ThiN widely cii'cnloiod and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful Information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
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